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| Putina“CLIFF O.K” 


(OIL KRUCIBLE) 


Furnace at 








our risk 


—That’s a challenge. 
It shows what faith we 
have in this new furnace 
Our introductory 
price is $350 and 


we pay the freight 


All you need to do is to 
send your order—we do 
the rest, including the 
item of ‘‘making good”’ 
and if we don't please ¢” 
you through-and-! 
through, back comes 
the furnace at our ex-: ce 
pense. Pn 


Could you ask more? wee 

We are dead-in-earnest POURING POSITION OF THE “CLIFF” 

and are preparing to sell thousands of these new furnaces. One of our preparations is the 
equipment of a new plant in Chicago four times the size of our old one. 


SOME THINGS IT WILL DO 


1—Gives vou a heat in 45 to 60 minutes. 5—Lets vou use any size of crucible, from No. 40 
2—Burns either oil or gas. to No. 125, by simply changing the thickness of 
3—Saves you fuel-expense because all doors are the lining. 

tightly closed. 

4—Saves your crucible bill because the flame does 
not come in contact with the crucible, but travels 7—Lots of other good things that you'll find out 
round it. when you use it. 


IMMEDIATE SHIPMENT. If you don’t wait till the demand exceeds the supply—not a bit impos- 


sible either—we can ship the same day your order comes—at our risk, mind you. Better telegraph. 


HAWLEY DOWN onan t FURNACE CO. 


’ 736 W. Monroe Street - - CHICAGO, ILL. 


6— May be used either stationary or tilting. 
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Foundry Supplies 





Everything You Need InYour Found 04 


We can prove to every Foundryman, 
every Molder and every-Core Maker 
that 
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1O economical, most 
yy rad ‘ k of : 
Myry Wo Binder 


to use for making Cores for Iron, 
Brass, Aluminum, Steel Castings. 
We can also prove the same con- 
ditions exist with 


“Esso” Liquid Core Binder 
The ily substitute for high 


pric ed Linseed Oil. 


36 years in the “biz” and with prac- 
tical Molders and excellent Molders 
told us how--- 


Order a trial quantity so as to be 
convinced. 


ESTABLISHED 1874 


“=. The S. Obermayer Co. 


= \ 4% © ri ‘ ‘y ‘** Everything you need in your foundry.”’ 


CINCINNATI CHICAGO PITTSBURGH 





On The Highest Grades Manufactured 
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Glassford Dust Arrester 


Showing Arrester in course of construction 
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Showing Glassford Dust Arrester completed, also Sand Blast 
House in connection with same 











a ae SS 


Cleveland Nickel Works, °®¥EEA*?. 


Manufacturers of Superior Steel Exhaust Tumbling Mills, Water Tumbling Mills, 
Cinder Mills and Hard Iron Stars, also Glassford Dust Arresters 
for Tumbling Mills and Sand Blast 
WRITE FOR CATALOGUE 
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Complete Equipment 


For Foundries 


GREY IRON, BRASS, CAR WHEEL, PIPE, STEEL, MALLEABLE 


Layouts Furnished Equipment Installed Plants turned over to owners ready to operate 


ALL TYPES OF CRANES 


Cupolas, Ladles, Elevators, Tumblers, Trucks, Turntables, 
Air Hoists, Core Ovens, Core Oven Cars, Annealing Ovens, 
Malleable Furnaces, O. H. Steel Furnaces, Converters 





OME of our recent Customers for complete 
Foundry Equipment are: : 


Pennsylvania General Electric Co., - Erie, Pa. 
International Steam Pump Co., 
Deane Plant, - - Holyoke, Mass. 
Small Gas Engine Dept., Cudahy, Wis. 
Marseilles Mfg. Co., - : E. Moline, Ill. 
M. Rumely Co., - - - Laporte, Ind. 


Transcontinental Railway Commissioners for 
Grand Trunk Pacific, - Winnipeg, Man. 


Delaware, Lackawanna & Western R. R. 
Scranton, Pa. 


HESE are the Largest and most Important foundries 
now being built in North America. 





Come to Headquarters for your Equipment. 


WHITING FOUNDRY EQUIPMENT CO. 


MANUFACTURERS ENGINEERS DESIGNERS 
Catalogs on Request HARVEY, ILL. (Chicago Suburb) 


See other Adv. 
page 103 
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TYPICAL MODERN FOUNDRY LAYOUTS I 


General arrangement and equipment of gray iron found- 


ries of varying capacities, from five to twenty tons 


SHED, a sheet iron home-made 
A cupola, a pile of sand and few 
tons of coke no longer consti- 
tute a foundry. The days when “any- 
thing is good enough for the foun- 





*This is the first of a series of articles 
illustrating and describing typical modern foun- 
dry layouts. For the designs shown in this 
issue we are indebted to the Whiting Foun- 
dry Equipment Co., Harvey, Ill. 


dry” may not be passed, but they are 
being rapidly left behind by the 
of events. Experience has 
demonstrated repeatedly that a little 
attention to 
little money spent on modern mechan- 
appliances works wonders with 
sheet and the production 
It is possible but not profit- 


march 


scientific design, and a 
ical 
the cost 
record. 


able to melt pig iron in a forge with 
a hand bellows. It is possible and 
equally unprofitable to make castings 
in a shed with a tin pot cupola. The 
scientific study of the foundry natur- 
ally begins with the design and lay- 
out of the shop, and a consideration 
of the proper given 
conditions. layout and im- 


equipment for 
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proper equipment are sources of con- 
tinual loss to the shop owner and to 
correct such mistakes, once made, is 
a costly undertaking. The scientific 
foundryman, therefore, starts by 
studying the plant layout and devotes 
his best thought to the design of his 
foundry before a single brick is laid. 
So there has developed in recent 
years a widespread interest in shop 
layouts. 

We are privileged to present, in a 
series of articles of which this is the 
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Fig. 1 shows a gray iron foundry 
of 5 tons daily capacity. The build- 
ing about 67 x 80 feet in size, 
and is built preferably of brick. The 
cupola room and cleaning room are 
each partitioned off from the main 
shop. At first thought this may seem 
an unnecessary refinement in so small 
a shop, but comfort of the men is quite 
as essential in a small shop as in a 
large one. A standard gage shipping 
track enters one end of the molding 
room, making it convenient and econ- 


is 
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This layout differs but little from that 


of the 5-ton foundry. A lean-to is 
added to the main bay on the side 
opposite the cupola, thus providing 
considerable more molding floor and 
also space for a flaskmaker’s shop. 
The building is 100 x 93 feet. Two 
core ovens are provided so that the 
regular run of small cores and the oc- 
casional large ones may be economi- 
cally produced. The internal trans- 
portation arrangements are similar to 
those in the 5-ton shop, except that 











































































































first, a number of modern foundry omical to ship heavy castings. An _ the 5-ton traveling crane is electrical- 
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layouts, showing the best designs for 18-inch industrial railroad connects ly operated. The core room jibcrane 


different capacities and various prod- 


ucts. The series will show a num- 
ber of gray iron foundries for gener- 
al work, ranging in size from 5 to 
120 tons daily capacity, also both 


open-hearth and converter steel foun- 
dries, brass foundries, as well as mal- 


leable and car wheel plants. For 
the various designs we are indebted 
to the Whiting Foundry Equipment 


Co., Harvey, Ill. The layouts shown 
represent the best modern practice 


and are in every case designs which 
have proven most fit by actual, every- 
day experience. 





various parts of the shop. A simple, 
5-ton hand-operated Whiting travel- 
ing crane spans the main bay, and a 
l-ton bracket crane serves’ the 
core A No. 3 Whiting cupola, 
32 inches in diameter inside of lining, 
installed. A 1-ton elevator car- 
ries stock to the charging floor and 
the small cupola is of course charged 
by hand. The cleaning room being 
located near the cupola, one electric 
motor furnishes power for the blow- 
er, the tumbler and the grinder. 

A layout for a shop of 10 tons 
daily capacity is shown in Fig. 2 


~- 


room. 


1S 





is of 2 tons capacity and a scrap 
breaker added. A No. 4 cupola, 
42 in diameter inside of the 
lining, is installed and space is pro- 
vided for an additional small cupola 


should conditions demand it. 


is 


inches 


Ten and 20-Ton Foundries. 


The 10-ton and 20-ton shops illus- 
trated in Figs. 3 and 4 are practical- 
ly identical in design but differ slight- 
ly in size. Ten-ton electric traveling 
cranes and two 2-ton jib cranes are 
installed, in each. The _ industrial 
railway system is more elaborate, the 
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increased to 24 inches, 


gage being 
and the cleaning room equipment is 


more extensive than in the smaller 
shops. The core rooms are provided 
with concrete floors. The 20-ton 
foundry is equipped with two Whit- 
ing cupolas, 27 and 48 inches in diam- 
eter inside of linings, respectively. 
Two cupolas are of course more flex- 
ible in operation than one and per- 
mit more economical results when the 
shop is running light. Two cupolas, 
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different layouts have been carefully 
considered. Suitable laboratories, 
et and locker rooms for 
the men are provided, in the 
smallest foundry. The blast connec- 
tions between the blower and the cu- 
pola are laid out with as few bends 
as possible. The scales are placed on 
the ground nearthecharging floor ele- 
vator in each case, thus space on 
the charging itself. A store room is pro- 
vided in connection with the charg- 


toil- 
the use of 


even 


saving 
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communication, 
10-ton capacity, 
and 
would 
beam 


some plants of over 
where space is limited 
valuable, 
overhead I- 
more suitable. 
the country 
brick buildings over steel frames form 
the most desirable type of construction; 
on the 

buildings, 
tion with 
siding are 


ground consequently 
probably 
electric 
In the eastern 


find 
trolley 


an 


section of 


frame 
mill construc- 
corrugated 
generally adopted. 


western slope wood 


slow burning 


wood or iron 


more 
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PLAN OF CHARCING FLOOR 








Fic. 3—PLAN View, Cross-SECTION 


AND S1pE ELEVATION oF A GRAY 


IRoN FOUNDRY 


OF TEN Tons Dairy Capacirty, 


PROVIDED WITH A SMALL Brass DEPARTMENT 

however, are an unnecessary refine- ing floor. In the 10 and 20-ton foun- Roofs, especially in congested districts, 
ment in a shop under 15 tons daily dries, industrial railway tracks are should be fireproof. 

capacity. laid on the charging floor and the ; ; 

The 10-ton shop is provided with a blowing machinery is isolated by par- Design of the Buildings. 

small brass department, located in a titions. Fans or positive pressure In the four designs illustrated 
corner opposite the cupolas. A two- blowers are used to supply the blast. herewith it will be noted the build- 
crucible furnace with natural draft is The large core ovens open directly ings are square, or nearly so. The 
ilso installed. The low first cost of the toward the main bay and the core coremaking, cleaning, chipping and 
pit type crucible furnace commends buggy track leads out under the trav- cupola departments are all on one 


it for small installations. Separate 

motors are provided for the fans and 

cleaning room equipment. 
The various minor details 






in the 





eling crane so that heavy cores need 
not be transferred. Although the 
layouts, shown herewith, each show 
an industrial railway for internal 


side of the shop, leaving the opposite 
bay free for molding. This permits 
free entrance of light from three 
sides of the shop. Even the small- 
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est shop is provided with suitable 
No foundry can have too 
much light, deep molds will be dark 
at the best. The equipment 
of each foundry is simple, yet ade- 
quate, and special attention has been 
wisely given to the problem of econ- 


omical internal transportation. 


Mine Car Wheels 


By W. J. Keep 


skylights. 


enough 
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chill. A good is to use 


car wheels for this purpose. 


way scrap 
It is nec- 
essary to tap the iron from the cupola 
into a receiving ladle, which holds at 
least four tons, to insure a good mix- 
ture. If you were to catch the iron 
as it runs, it would vary so much that 
you could not make good wheels. The 
flanges of your wheels must be too 
light. It is necessary to get a good 
proportion between the flange and the 
web so that the cooling will be uniform. 
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surface. When these castings are paint- 
ed or nickel-plated, this graphite coating 
seems to be beneficial, as the nickel ad- 
heres well, and shows a good coating 
over the entire surface. If, however, 
we attempt to copper-dip the castings, 
without scratch—brushing and then rub 
them, they immediately turn black. 
We would like to know what causes 
this greasy surface, and how to avoid 
the same. The castings are well tum- 
bled, and until recently we experienced 







































































































































































Question: —We would like to have You state that you are not prepared to no trouble in copper-dipping. There has 
mixtures for mine car wheels, and as analyze your iron. To do good work, been no change in our foundry practice. 
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we are not prepared to analyze our you should make a chemical or a mech- Answer:—A sample casting of a toy 
coke or iron, we would like to have  anical analysis, otherwise you are guess- pistol shows that there is no trouble 
brands for this purpose. We find it ing at what you are doing. with the iron and the casting is milled 


dificult to obtain a sufficiently deep chill 
and the webs crack owing to the high 
shrinkage of our mixture. 

Answer:—It is not practical to name 
brands of iron that 
car wheels. 


will make 
Each 
available irons—and in this case the car 
of the Birmingham district 
obtainable. The must 


sufficiently low to produce the required 


PR od 


mine section has 


wheel irons 


are silicon be 


Graphitic Surface on 
Castings 
By W.J. Keep 


Ouestion:—While our castings (light 
ornamental toy work) are clean and 
seem to answer all ordinary purposes, 


they have a greasy, graphite skin on the 





perfectly clean. It has a graphite color, 
but this is the color of the iron polished 
by milling. 


with 


The milling should be done 
iron and the mills 
should have the air drawn through them 
by a fan, in order to 
surface on the castings. 


white stars, 


leave a clean 


If the shop 


routine has not been changed, the trou- 
ble is with the copper-dip and not with 
the castings. 








THE PHYSICAL PROPERTIES of CAST IRON 


A comprehensive discussion of the staticand dynamic strengths 


. of gray iron, as well as its elastic properties, grain structure, etc. 


HERE are many physical proper- 
T ties which are, or may be, of 

importance in iron castings. A 
list of the more important is as fol- 
lows: 


Static strength, ircluding 
Tensile strength, 
Compressive strength, 
Transverse strength, 
Torsional strength, 

Shearing strength. 

Dynamic strength, embracing 
Resistance to repeated stress, 
Resistance to alternating stress, 
Resistance to shock, 

Llastic properties, embracing 
Elastic limit, 

Resilience or elasticity, 
Rigidity, 

Toughness, 
Malleability. 

Hardness, embracing 
Hardness of mass, 

Ability to chill, 
Hardness of chill. 

Grain structure, including 
Fracture or grain size, 
Porosity, 

Specific gravity. 

Shrinkage, embracing 
Shrinkage of the liquid mass, 
Shrinkage of the solid mass, 
Stretch. 

Fluid properties, embracing 
Fusibility, 

Fluidity. 

Resistance to heat, embracing 
Resistance to continued heat, 
Resistance to alternate heating and 

cooling, 
Resistance to very low temperatures. 

Electrical properties, including 
Electrical conductivity, 
Magnetic permeability, 
Hysteresis. 

Miscellaneous properties, including 
Resistance to various corrosive 

agencies, 
Resistance to wear, 
Co-efficient of friction. 


In addition to this list, which gives 
the properties of the metal substance, 


the following properties of the mass, 


as a whole, are important: 


Soundness, or freedom from blow-holes 


and shrinkage cavities. 

Cleanness, or freedom from inclusions 
of dross, etc. 

Freedom from pinholes and _ porous 


places. 
Homogeneity, or lack of segregation. 
Crystallization. 
Freedom from shrinkage strains. 
Tendency to peel off sand and scale. 
We will now consider, one by one, 


Presented at the Detroit convention of the 


can 


\mer Foundrymen’s Association. 





each of these properties in relation 
to chemical composition in every case 


where any relation is known. 


Strength. 


Although in our table we have en- 
umerated several different kinds of 
strength, we now find it convenient 
to treat the subject in general. As 
regards chemical composition there 
are nine factors which influence 
strength of cast iron. Per cent, graph- 
ite; size of individual graphite flakes; 
per cent combined carbon; size of 
primary crystals of solid solution Fe-C- 
Si; amount of dissolved oxide; per 
cent sulphur; 
per cent silicon; per cent manganese. 
In addition to these factors there are 
probably some others which influence 


cent phosphorus; per 


strength, since we not infrequently 
find considerable variation which can- 
not well be attributed to any of the 
above. 


Per Cent Graphite. 


The weakening effect of graphite is 
due to its softness and 


weakness, and to the fact that it oc- 


own extreme 


curs in small flasks or plates, and 
hence affords a multitude of cleavage 
planes through the metal. The size 


of the graphite particles is evidently 
important as well as the amount, but 


this factor will be discussed under 
another head. 

Theoretically, the simplest method 
of decreasing graphite is to lower 
the silicon, each decrease on 1 per 


cent in silicon lessening the graphite 
by 0.45 per cent, provided the total 
carbon the Practical- 
ly, however, the fact that all the car- 
bon, not graphite, becomes combined, 
is an important 
lower the 


remains same. 


objection, for when 
too much the 
resulting increase in combined carbon 


the 


we silicon 


increases hardness, and beyond 
a certain point, decreases the strength. 
The minimum permissible silicon will 
depend chiefly on the hardness al- 
lowable. 

The same objection applies to de- 
creasing the graphite by 


the sulphur and 


increasing 
manganese, and in 
the case of sulphur there is also the 
objection that its effects are 
injurious. The rate of cooling is, of 


direct 


By John Jermain Porter 


course, beyond the control of the 
foundryman in the majority of cases, 
while even if it were not, the graphite 
could not be reduced by rapid cool- 
ing without a corresponding increase 


in combined carbon. 
Total Carbon. 


Coming finally to the total carbon, 
we find here a means of reducing 
graphite without in any way affecting 
carbon, and hence, hardness. The 
only limitation to this is that as total 
carbon and graphite are reduced, 
shrinkage is increased and the metal 
becomes more liable to oxidation, 
blow-holes and other defects. 

There are three ways of reducing 
total carbon in castings: First, by 
the use of low carbon pig iron; sec- 
ond, by melting in the air furnace; 
third, by the use of steel 
the cupola mixture. 

The pig irons lowest in total car- 
bon are, as a class, the charcoal 
irons, especially those made with 
cold blast, and these irons are also, 
as a class, the strongest, although 
not entirely because of their total 
To get the full benefit of 
this iron, it should be melted in the 
air furnace, but careful atten- 
tion to details very good results may 
be obtained in the cupola also. 


scrap in 


carbon. 


with 


Air Furnace Melting. 


In air furnace 


melting it is 
to reduce total carbon to 


easy 
almost any 
figure within reason; 2.75 per cent is 


commonly obtained in melting for 
malleable castings. Of course the 
silicon is also burnt out during this 
process, but were it desired, this 


could be readily replaced by suitable 
additions of ferro-silicon. From the 
standpoint of quality the air furnace 


is certainly the ideal method of 
melting, and hence, we find that 
many lines of castings which must 
be of particularly high quality are 
invariably made from air furnace 
metal. 


The addition of steel scrap to the 
cupola has become common 
practice, the product obtained being 
known as semi-steel and differing 

from ordinary cast iron 
being somewhat lower in 


now 


chemically 
only in 





wn 
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total carbon and graphite. Physical- 
ly, the metal so made is character- 
ized by greater strength and total 
shrinkage, hardness remaining about 
the same. While the process of mak- 
ing a superior metal from a mixture 
of cast iron and steel has been known 
for a long time, dating back to Ster- 
ling’s patents in 1846, there are still 
many who hold that a satisfactory 
semi-steel cannot be made by melting 
in a cupola. Certainly there are many 
difficulties in making it in this way 
but the success with which it is done 
shows that these are not insurmount- 
able. 


Melting Steel Scrap. 


The chief points to be watched in 
melting steel scrap in the cupola 
mixture are as follows: 

Blowholes —These are due to the fact 
that semi-steel, being lower in car- 
bon, oxidizes readily than 
iron. The may 
overcome by cupola 
the 
deoxidizers in 


more cast 
trouble 
correct 
and ferro-manganese or 
other the ladle. Ow- 


ing to the higher melting point of 


usually be 
practice 


use of 


semi-steel mixtures, ferro-manganese 


more efficient as a deoxid- 
the 
that 


frequent cause of 


is much 
izer here than in 
said 


case of cast 


iron. It is wrought iron 
the 
osity in castings, possibly because of 
the 


oxide 


scrap is por- 


amounts of iron 


the 


considerable 


which it contains in form 
of slag fibers. 
High Shrinkage.—This is due to the 


decrease in graphite and is hence in- 


evitable. On work where this is an 
important factor a proper. balance 
must be struck between shrinkage 


and strength. 

Imperfect mixture of steel and iron 
resulting in irregular quality of casting, 
hard spots, etc—This results from the 
higher melting point of steel and 
difficulty of getting 
fect solution in the cast iron. 


be largely 


consequent per- 
It may 
overcome by careful at- 
tention to the charging of the cupola, 
placing the 
and the 
that the latter 
zone first 
run 


the coke 
steel so 


steel scrap on 
the 
the 
molten pig 
heated steel in 
stead of away from it as would hap- 
pen if the order 
large receiving ladle 
course, be used also. 

to be observed is in regard to the 
of the steel scrap. Too large 
scrap is difficult to melt, but, on the 
other hand, very small scrap is also 
objectionable as 


iron on top of 


will reach melting 
the 


over the 


and will 


down 
were reversed. A 

should, of 
Another point 


size 


being an abundant 
source of hard spots in the castings 
Apparently, very small pieces of steel 


are liable to be washed down through 
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the coke bed and out of the cupola 
spout without being completely melt- 
ed. Finally, it is said that high car- 
steel is much more difficult to 
melt and alloy with cast iron than 
low carbon material. 
contrary to what we should expect 
but is so confidently 
maintained by competent foundrymen 
who have made the experiment that 
it is thought best to call attention to 
it here. 


bon 
This is exactly 


from theory, 


Absorption of carbon in the cupola.— 
Of course a metal non-saturated with 
carbon, when melted in contact with 
coke as in the cupola, will take up 
carbon, tending, if time be allowed, 
saturated. It has been 
urged, therefore, that the melting of 
steel in the cupola nullifies all the ad- 
of the use of this mixture. 
criticism is partly 


to become 


vantages 
This 


however, 


only true, 
suitable condi- 
tions of cupola practice, only a com- 
small amount of carbon 
will be taken up by the steel and the 
total carbon in the resulting molten 
metal will be materially lowered. To 
accomplish this end, the tuyeres should 
and the iron allowed to run 
the cupola spout as fast as 
While it is advisable to use 
enough coke to get a good, hot met- 
al, still, the less excess above that 
amount the better, from the 
point of carbon absorption. 


for under 


paratively 


be low 
from 
melted. 


stand- 


Regarding the amount of steel 
scrap to use it has been found by 
trial that the best results are obtain- 


Increase to 
33 1/3 per cent slight fall- 
off in Probably these 
figures would not hold for every con- 
dition of practice but, in general, 20 


able with about 25 per cent. 
caused a 


ing strength. 


to 30 per cent steel is a_ sufficient 
amount to give the maximum re- 
sults. 


Size of Graphite Flakes. 
The 


probably 


size of the graphite flakes is 
the most important factor 
of all those which influence strength 
and is the one which most frequent- 
ly upsets the 
chemical composi- 
The fact that this 
one to be 


our calculations as to 


relation between 
tion and strength. 
factor 15 considered has 


been appreciated in a_ general 


for a long time, whence the so fre- 


way 
quently used expression “close-grain- 


ed,” “strong iron,” etc. Recently, 
Cook and G. Hail- 
stone have brought out, in a striking 
the 


respect. 


however, F. J. 


irons 
data 
showing that of two mixtures, prac- 
the 
lower in 


manner, great difference in 


in this They give 


tically identical in composition, 


one was invariably much 
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strength, usually about one-half, than 
the other, this being the case for a 
great many heats extending over a 
long period of time. The following 
analyses and tests are given as typi- 


cal of the series: . 

Series A B 
18,200 36,600 
pounds pounds 

per square per square 

Tensile test inch. inch. 
ROR CARBON, ies bance a Se 3.250 3.092 
STROM. CALDOH «2 605006 2.397 2.289 
Combined carbon ......... 0.853 0.903 
ER er ee ee ee er 1.323 1.314 
PURE: svercaseeaneeeecees 0.095 0.101 
be ic. ee ete eee 0.923 , 0.909 
ee ee ee 0.290 0.335 
Iron by difference........ 94.114 94.149 


Messrs. Cook and Hailstone have 
investigated and compared the micro- 
structure of the strong and weak 
bars and record two interesting facts: 
First, that the graphite flakes are in- 
variably much larger in the weak 
bars; second, that when the polished 
specimens are treated so as to bring 
out the phosphide eutectic this eu- 
tectic is seen to be arranged in the 
customary heterogeneous manner in 
the weak bars, but in a distinct mesh- 
work structure in 


the strong iron. 
These authors draw the conclusion 
that it is this mesh-work structure 
which gives great strength to cast 
iron, but with this conclusion the 
writer cannot entirely agree. It 
seems more probable that the in- 


crease in strength is caused by the 
fine state of division of the graphite 
and that the same influences which 
have caused this have also caused the 
meshwork structure. 

We may get some idea of the quan- 
titative relationship between strength 
and size of graphite by considering 
the relative strength of malleable 
cast iron and a very open gray cast 
iron representing the smallest and 
largest graphite respectively. Malle- 
able cast iron has a tensile strength 
of 40,000 pounds and upwards per 
square open gray iron about 
20,000 pounds per square inch. Ap- 
parently, then, the increase in the 
size of the graphite has caused a 
loss of at least 20,000 pounds in ten- 
sile strength. 

Factors Influencing Size of Graphite 


inch, 


Flakes. 


It is one thing to find that to get 
strong iron we must have. the graph- 
ite in a finely divided state, and another, 


and much more difficult matter to 
formulate rules whereby we may se- 
cure this desired condition. The 


writer has given much thought and 
study to this subject with but indif- 
ferent success as far as practical re- 
sults are concerned. The following 
discussion, however, is believed to be 
the first systematic exposition of the 
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subject and may, perhaps, aid others 
in following it up. 

The factors which influence the 
size of the graphite flakes in cast 
iron are as follows: 


A.—Factors which certainly exert an in- 

fluence. 

a. Rate of cooling. 

b. Pouring temperature. 
B.—Factors which may possibly exert 

an influence. 

c. Time which iron has remained 

in the molten state. 

d. Presence of dissolved oxide. 

e. Presence of steel scrap in the 
mixture. 
Mixture of different brands. 
Nature of ore from which iron 
is made and treatment in the 
blast furnace. 
h. Per cent metalloids. 


Q > 


Rate of Cooling. 


The influence of rate of cooling is 
undoubted. We have to distinguish 
here, however, between the rates of 
cooling through different ranges of 
temperature. Evidently the graphite 
which is separated within the semi- 
liquid iron will have a much better 
chance to grow large crystals owing 
to the greater mobility of the me- 
which it is formed, while 
that graphite formed within the solid 


dium in 


metal will necessarily be in_ small 
particles. Hence, we see that it is 
the rate of cooling through the sol- 
idification range 2,200 to 2,000 de- 
erees Fahr., which is of prime im- 
portance, and if we can check the 
formation of graphite through this 
range and then allow it to form in 


the solid metal at lower temperatures, 
have all the conditions for 
soft and strong iron. This 
principle of Custer’s process 
permanent molds and 
malleable castings is 
based on the same theory. 


we will 
both the 

the 
of casting in 


the making of 


Pouring Temperature. 
The pouring temperature also un- 
doubtedly exerts an influence in the 
size of the graphite flakes, and hence, 
on the strength. The relation be- 
tween them is, however, a matter of 
some dispute. 

Keep finds that the coldest poured 
iron is invariably the strongest. Other 
investigators have stated that the 
hottest poured iron is the strongest, 
while that iron 
temperature is 
poured either 
cold. Longmuir’s 
the way, are the 
only ones in which a pyrometer was 
used and the temperature of pouring 
measured in degrees. In the other 

ses the terms “hot” and “cold” are 
only relative and we have no basis 
of comparison between the different 


Longmuir finds 
at a 

than 
hot or very 


experiments, by 


poured medium 


stronger when 


r 


very 
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experiments. For this reason we may 
place the greatest faith in lLong- 
muir’s results. 

It is probable that the pouring tem- 
perature affects the size of the graph- 


ite flakes indirectly through chang- 
ing the rate of cooling through the 
solidification range. On this as- 


sumption the best results should be 
obtained from metal poured at as 
low a temperature as will suffice to 
give sound castings. 

Of the other factors which I have 
named as probably exerting an in- 
fluence on the size of the graphite 
flakes some are undoubtedly impor- 
tant, while others may be _ entirely 
without effect, but are which 
cannot as yet certainly. I 
can only give the reasons which led 
me to conclude each in the 
list. 

Time which iron has remained in the 
molten state—This 
have an effect in the cast 
iron high in total carbon, since graph- 
ite the metal 
would remain in the metal if poured 
at once, and this graphite is in the 
form of the large flakes 
kish, 

Presence of dissolved oxide.—There is 
no direct proof that this affects the 


which 


we say 


factor 


might conceivably 


case of 


separating in liquid 


known as 


size of the graphite flakes. How- 
ever, it is well known that addition 
of deoxidizing agents almost invari- 


ably improves the strength and it is 
barely possible that a portion of this 
may be due to change in the size of 
the graphite. 

Presence of steel scrap in the mixture. 
—Although no exact data are at hand 
it is the common impression that the 
addition of steel the 
grain,” which is equivalent to saying 
that it reduces the size of the graph- 
ite. It is not improbable that much 
of the strengthening effect of 
tions of steel is due to this 
than to any 
percentage of 

Mixture of 
lieved by 
old 


scrap “closes 


addi- 
action 


rather the 


lowering of 
graphite. 

irons—It is 
many 
that 
gives better single 
brand of the chemical compo- 
sition as the average of the mixture. 
Again, Outerbridge finds that the ad- 
dition of 


be- 
the 
a mixture of brands 
results 
same 


firmly 
foundrymen of 
school 


than a 


silicon as ferro-silicon to 


the ladle increases the strength, 
whereas, the use of pig containing 
just that much more silicon would, 
if anything, decrease the _ strength. 
This, he explains by the statement 
that the ferro-silicon furnishes sili- 
con in the nascent state. However, 


it is just barely possible that both of 
these cases might be accounted for 
by some influence of the mixing of 


53 


dissimilar metals upon the crystalliz- 
ation of the graphite. Cook and 
Hailstone believe that. the difference 
in strength of the two 
quoted by them is due to 
herent quality of the pig 
rived from the ores used 
manner of treatment in the blast fur- 
nace. This inherent quality may 
have some connection with the pres- 
ence of 
metal. 


mixtures 
some in- 
iron de- 
or their 


oxygen or nitrogen in the 
In the light of our present 
theories it is quite impossible to ac- 
count for these differences in any 
other way, and yet, there may be 
something else which has thus far 
remained entirely unsuspected. 

Per cent metalloids.—This, we know, 
has a certain effect. For example, 
high silicon is likely to cause larger 
graphite as well as more of it. Phos- 
phorus should, theoretically, cause 
larger graphite since it prolongs the 
solidification period in which large 
flakes are free to separate. Whether 
this is actually the case has not yet 


been definitely determined. Sulphur 
and manganese, in the language of 
the foundry, close the grain, and 


probably do diminish the size of the 
graphite as well as its amount. 

In conclusion, we are forced to ad- 
mit that we know 


very little about 
this important factor and for the 
best results must still rely largely 
upon the accumulated experience of 


the practical foundryman rather than 
on the scientific deductions of the 
metallurgical chemist. 


Combined Carbon. 


According to Prof. Howe, the prop- 
erties of cast iron are the properties 
of the metallic matrix modified by 
the presence of the graphite, but 
since this metallic matrix may be 
considered as a steel of carbon con- 
tent equal to the combined carbon 
of the cast iron, we can predict ac- 
curately the effects of combined car- 
bon by the use of the data on steel. 
In the case of steel it is found that 
the strengh increases regularly with 
the carbon up to about 0.9 per cent, 
then remains nearly stationary up to 
about 1.2 per 
falls off slowly. 

In the case of cast iron the strength 
is dependent upon so many factors 
besides combined carbon that it is al- 
most impossible to determine by di- 
rect experiment the percentage of 
combined carbon giving the maximur 
strength. All indications, however 
are that the highest strength is ob- 


cent, above which it 


tained with somewhere between 0.7 
and 1 per cent combined carbon, 
which is in sufficiently close accord 
with the corresponding value for 
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We therefore state ten- 
tatively that the maximum strength is 
0.9 


other factors remaining constant. 


steel. may 


obtained with cent carbon. 


all 


This, applies only to tensile strength 


per 


and approximately to transverse. For 
somewhat 
1.5 
would 


compressive strength a 


higher value, probably about per 


cent combined carbon, be 


found to give better results. 
Size of primary crystals of solid solu- 


tion Fe-C-Si—There is absolutely no 
data as to the effect of this factor on 
the strength of cast iron and it is 
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used in foundries where strength is 


a prime consideration. Moreover, a 
pig apt 


to be comparatively free from oxide 


iron high in manganese is 
because of the deoxidizing power of 
manganese the temperature 
of the blast furnace. It is 


thy as confirming these observation: 


at high 


notewor- 


that most brands of iron which have 
for strength 
are high in manganese and many of 
them are charcoal The Muir- 
kirk and Salisbury brands, which have 


achieved a_ reputation 
irons. 


been known for years as among the 




















only from analogy with steel that we strongest irons made in this country, 
give it a place in the list of factors answer to every one of these condi- 
influencing strength. In the case of tions. They are made from readily 
steel it is well known that the heat reducible ores using cold blast and 
or mechanical treatment and conse- charcoal fuel and contain from 1 to 
quent size of grain are exceedingly 2 per cent of manganese. 
FXAMPLES OF STRONG IRON. 
oe | Tens _le strength, 
Total Combined T hos- pounds 
carbon. Graphite. carbon. Silicon. Sulphur. phorus. Mangarese. per sq. in. 
Percent. Percent. Percent. Percent. Percent. Percent. Percent. Per cent. 
3.45, 1.14 0.30 very high 
3.20 1.09 very high 
3.15 2.50 0.65 0.90 0.30 35,600 
3.10 2.70 0.40 1.91 0.060 0.49 0.74 31,890 
3.2 Zeid 1.08 2.36 0.064 0.33 0.24 31,560 
2.95 2.44 0.51 1.83 0.100 0.65 0.55 36,860 
2.18 1.62 0.56 1.96 0.030 0.38 0.60 31,400 
0.36 1.29 0.060 0.56 1.00 36,400 
0.58 1.50 0.070 0.47 1.00 34,200 
0.52 B.S 0.060 0.41 1.33 33,600 
0.40 1.33 0.050 0.70 0.75 32,800 
3.22 2.90 0.32 1.34 0.140 1.09 1.38 33,360 
2.90 2.60 0.30 1.63 0.120 1.10 1.29 30,400 
3.09 2.31 0.78 BF | 0.080 0.29 ‘51 36,920 
3.09 2.29 0.90 1 0.101 0.91 0.33 36,60) 
3.28 2.68 0.55 1.96 low low low 33,376 
3:25 2.75 0.50 2.19 low low low 34,944 
3.20 2.50 0.70 1.25 0.070 0.70 1.09 high 
3.00 2.28 0.72 1.31 0.056 0.66 0.43 35,430 
1.66 0.065 0.70 0.90 36,000 
1.60 0.063 0.72 0.85 37,300 
1.70 0.075 0.70 0.75 30,400 
1.70 0.075 0.60 0.92 31.300 
3.07 2.44 0.63 0.94 0.050 0.44 0.31 31,350 
2.50 1.40 1.10 1.00 0.050 0.30 0.60 33,000 
3.02 3.10 0.42 1.53 0.050 0.29 0.45 30,000 
1.71 0.96 0.75 0.98 0.060 0.43 0.43 34,700 
3.18 2.05 1.13 1.19 0.055 0.41 0.42 37,100 
3.00 1.62 1.38 0.71 0.058 0.54 0.39 30,100 
important factors in determining the Second, avoid oxidizing conditions 
strength. Whether in cast iron the in the cupola, particularly high-blast 
presence of graphite nullifies these pressures and wrong methods « 
factors or whether they still exert an charging. Dr. Moldentze’s system of 
influence remains to be determined. using small charges is to be highly 
Effect of dissolved oxide—The in- recommended in this connection. 
fluence of oxygen in cast iron is Third, deoxidizing agents may be 
probably a much more important fac- used, added either to the cupola or 
tor than is generally supposed, but to the metal in the ladle. Of the 
there is absolutely no data on wiuch commercially available deoxidizers 
to base a quantitative estimate of  ferro-titanium, ferro-silicon and ferro- 
its effect. To reduce oxide in cast manganese are, perhaps, the most 
iron to the minimum, the following successful, all things considered. 
points may be observed: First, get p Cc on 
a Be n sph ; 
the best brands of pig iron. It is er ent osp orus ‘ 
probable that pig made with char Phosphorus lessens both the dy- 
coal fuel contains less oxygen than namic and _ static strength, but the 
that made with coke fuel. Cold blast former more than the latter. It 
‘pig is better than hot. blast. Pig weakens because it forms with iron 
iron made from easily reducible brown a hard and brittle compound which 
or carbonate ores is lower in oxygen has but little resistance to shock. 
than the pig made from red hematite The weakness produced is in nearly 
or magnetic ores, while iron made direct proportion to the amount of 
from mill cinder should never be this compound present. The effects 
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of phosphorus on strength do not be- 
come marked until upward of 1 per 
cent is present, but for great strength 
and particularly strength to shock 
it should be much lower. Ordinary 
strong irons may have up to 0.75 per 


cent, while iron which is to with- 
stand shock should not exceed 0.50 
per cent and is better even lower. 
Most “strong” brands of iron are 
moderately low in phosphorus, for 
example, Muirkirk contains about 
0.3 per cent. 
Sulphur. 


Many tests have been made show- 
ing that sulphur has no marked ef- 
fect on strength and many foundry- 
men will use sulphur to harden 
and close the grain. It is true that 
indirect strengthening effect can 
be obtained through the use of sul- 
phur in some cases. If too soft an 
iron is being used the strength will 
be increased by the addition of any 
element which will lessen the graph- 
ite, but the hardening is usually bet- 
ter obtained through decrease in sil- 
icon than through increase sul 
phur. While increased sulphur may 
not always show in decreased strength 
of test bars, yet it is a frequent 
source of blow-holes, dirty iron and 
the various defects caused by high 
shrinkage, hence, it often causes 
indirect weakness in the iron. 


iron 


an 


in 


an 


Silicon and Manganese. 


These elements act chiefly in an in- 
direct manner and because of their 
effects on the condition of the car- 
bon. Their direct influence in the 
strength of the metallic matrix is 
unimportant. From analogy with steel 
it is probable that silicon in amounts 
of over 1 per cent 
and brittleness in the metal. 


weakness 
Similarly 
manganese has probably a weakening 


causes 


effect due to its direct action when 

present in amounts of more than 1.5 

per cent. 

Rules for Making Strong Castings. 
The preceding discussion is sum- 

marized in the following practical 


rules for making strong castings: 


iron. 
if cost 
made from 
Irons high in manganese. 


brands of 
irons 


Use strong 
Charcoal 


Irons 


will permit. 


easily reducible ores 


Avoid oxidation in melting. 
Look carefully after the details of cu- 
pola practice. 
Avoid oxidized scrap. 
Use deoxidizing agents in ladle if prac- 
ticable. 
Keep the silicon down as low as possible and 
still have the necessary softness. About 


1.50 per cent will be right for the ordin- 


ary run of medium castings. Higher for 
small castings and lower for heavy ones. 
With low total carbon high silicon jas 
less effect. 
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the 


Keep 
sulphur is high, 0.50 per 
is best. 


phosphorus low, especially when 


cent or under 


Keep. the 
phorus 


sulphur low, especially if phos- 

is high. Under 0.10 per cent is 
all right for most castings. 

neep the manganese high, 1 per cent for 
large castings, 0.7 per cent for medium, 
0.5 per cent for small castings. 


Use from 10 to 25 per cent steel scrap in 
the mixture. 

Keep recommends using 10 per cent cast 
iron borings charged in wooden boxes. 


He states that this is 
closing the grain and 


very effective in 


strengthening the 
castings. 


Resistance to Shock. 


For iron which is required to have 
the greatest possible resistance to 
shock, the points to be especially ob- 


served are as follows: 
Keep the phosphorus as low as _ practicable, 
still having the necessary fluidity. It 


should best be below 0.30 per cent. 

Keep the sulphur as low as _ possible. 

If practicable add vanadium or titanium to 
the ladle, either in the form of a ferro- 
alloy or as thermite. 

The accompanying table gives the 
analyses of a large number of strong 


irons collected from many different 
sources. Attention is particularly 
-alled to the fact that the total car- 


bons average quite low and the man- 
ganese is, with very few exceptions, 
quite high. 


Malleable Castings 
By Richard Moldenke 
OQuestion:—We have experienced con- 
siderable trouble with malleable cast- 
ings of late, owing to the fact that 
they break easily and do not bend 
Kindly let us have the chem- 
ical composition of a high grade mal- 


readily. 


leable iron. 

Answer :—Evidently the castings in 
iuestion have had improper heat 
treatment, being overheated in the 


nneal, or they were made from iron 
lightly oxidized in the furnace. The 
trouble undoubtedly 
jue to the latter, as the chances are 


experienced is 


ll against every portion of a malle- 
ible heat being perfect as it comes 
the furnace. The metal from 
e end of the heat is usually slight- 


from 


oxidized and very few melters ap- 
preciate the importance of emptying 
their furnaces as rapidly as possible 
iter they are ready to tap. Even 
the metal from the end of the 
at is properly annealed, it is liable 
be weaker than the metal from the 
first or the middle of 


the heat, and 
hen it also happens to be charged 
the hottest portion of the 


1g oven, the conjunction of these 


into an- 


conditions results in in 
Attention to the 


melting end to insure the making of 


» adverse 


rior material. 
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the heats in as short a time as pos- 
sible and the speedy pouring, will un- 
doubtedly remedy the difficulty. 

The 


grade 


chemical composition of 
malleable 
mately as 


high 
should be 
follows: 


approxi- 
Silicon, (light 
hardware work) 080 to 1.25 per cent; 
sulphur, not over 0.05 per cent; man- 
ganese, not over 0.25 per cent; phos- 
phorus, not over 0.20 per cent, and 
the carbon indeterminate, as it will 
be impossible to determine this from 


the annealed casting. The carbon 
can run as low as 2.75 per cent safely. 

The silicon should preferably be 
near the lower limit for greater 
strength. As a rule, for thin work, 
difficulties with the chemical compo- 
sition will seldom be found. In this 


way it is unlike gray iron, where the 


analysis quickly shows up errors in 


the mixture. In malleable work, the 
fact that the casting is annealed, and 
a radical charge is brought about in 
the physical structure, as well as in 
the carbon, makes judging of a mal- 
leable casting by composition an im- 
possibility. It is always safer to 
make use of the physical tests, such 
as tensile strength and cross-breaking 
strength with deflection. These tests 
will tell the whole story, as in order 
to get good test results, the chemical 
composition must have been correct. 
It is possible to cut test pieces from 
the hardware castings in question, 
from which tensile tests can be made 
which should show 38,000 pounds per 
square inch. Bending tests would be 
more satisfactory but you will be un- 
able to obtain specimens for this pur- 
pose from the 


castings referred to. 


The Valuation of Pig Iron 


By J. H. 
HE value of pig iron depends 
upon its chemical composition. 
The iron that would be most 


valuable for stove plate has about the 
lowest value for the majority of ma- 
chinery Pig 
of the following 
varying quantities: 

sulphur, 


castings. iron is com- 


posed ele- 


Iron, 


mainly 
ments in 
carbon, silicon, phosphorus 
This list is often 
the rarer ele- 
ments and also by some few of the 


and manganese. in- 


creased by some of 


more common elements, though 

considered in 
iron, such as 
copper and nickel. Iron, composing 
by far the largest part of the combi- 
nation known as pig iron, averaging 
from 8&5 per cent to 95 per cent, is, 
in its elemental state, ductile, mallea- 


rare 
with 
arsenic, 


when connection 


pig titanium, 


ble, comparatively soft, and has a 
bright metallic luster on a_ freshly 
cut surface. In this state it is unfit 
for use in the foundry, as it is too 


sluggish and pasty, when melted, to 
be cast. When the elements, 
above mentioned, are added to iron 
and incorporated with it by melting, 
the physical characteristics of the re- 


other 


sulting mixture are quite different 
than those of the original iron and 
it can be used in casting. 

Carbon. 

Carbon is the first element to be 
considered in its effect on iron, as 
it is the most active in combining 
with it. The other elements, while 


acting directly on the iron, also act 
on the compounds of iron and car- 
bon. It exists in pig 


*Pacific Coast 


iron in two 


Testing Laboratory, Sea‘tle. 


Linton* 

forms, graphitic or free carbon and 
combined, that is, chemically com- 
bined with the iron. The total car- 


bon in pig iron varies according to 
the amounts of the other elements. 
These also control the state in which 
the carbon exists in the pig iron. 
Ordinarily, the amount of total car- 
bon in pig iron may be said to vary 
between the limits of 2.50 and 4.50 
The physical qualities of 
pig iron, as affected by carbon, are 
largely effected by the total percent- 
age of combined carbon and also by 
the relative percentage of 
and graphitic carbon. 


per cent. 


combined 


Fracture of Pig Iron. 


This latter, the relative amounts of 
combined and graphitic carbon taken 
in conjunction with the rate 
ing, is what determines the 
fracture of pig iron, and in 
was taken as the 


of cool- 
grain or 
the past 
sole means of grad- 
No. 1, No. 2, No. 3, 
It was sold to the trade accord- 
ingly, each grade 
be the 


ing pig iron into 
etc. 
being supposed to 
best for any given class of 
work regardless of the balance of the 
elements composing the iron. It has 
been proven repeatedly that the rela- 
tive proportions of combined 
to graphitic 


carbon 
iron with 
due to the 
other 


carbon in an 
a given total carbon, is 
percentages of the 
such as sulphur, phosphorus, 
manganese, as well as to the rate of 
cooling. From this, then, it 
that the only proper way to evaluate 
any pig iron is by the knowledge 
cf its chemical compos'tion, 


elements, 
silicon, 


is clear 


since. 
on remelting a given pig iron, the 


56 


effect of the rate of cooling of that 
iron is lost in the melting process. 
Since in the majority of foundries 
the temperature of pouring the cast 
iron and the time of shaking out 
castings after pouring are relatively 
constant, the physical condition of 
any casting is determined by its 
chemical composition, and this in 
turn is determined by the composi- 
tion of the pig iron used in making 
the castings. 


Silicon. 


Silicon, up to about 3% per cent, in- 
creases the power of iron to absorb car- 
bon and controls the combined carbon 
inversely, that is, with a given total 
carbon the amount of combined car- 
bon decreases as the silicon increases 
up to about 3% per cent, after which 
the combined carbon begins to in- 
crease and the total carbon decreases. 
Silicon exists in pig iron in varying 
proportions, from a few tenths of 1 
per cent to as much as 8 or 10 per 
cent. It combines with iron in high- 
er proportions up to 90 per cent, but 
after it passes 10 or 12 per cent it is 
known as ferro-silicon and is used 
only for the effect produced by the 
silicon content. 


Sulphur. 


Sulphur exists in pig iron from 
practically nothing up to about 0.125 
per cent. After it passes this amount 
it is usually thrown back into the 
blast furnace, as it is entirely too 
high to be used for castings. It de- 
creases the power of iron to absorb 
or hold carbon and increases the rela- 


tive amounts of combined to graphitic 


carbon, making the pig iron close 
grained, hard and _ sluggish when 
melted. 

Phosphorus. 
The effect of phosphorus is more 


marked on the iron itself than on 
the carbon in pig iron, though I be- 
lieve that after it above 1 
per cent it increases the proportion 
of combined to graphitic carbons and 
also lowers the total carbon  ab- 
sorbed by the iron. By combining 
directly with the iron it makes a 
product with a melting point, 
or fluid iron, though it decreases the 
strength of the increases. 
The amount of cannot 
be judged by the fracture of the pig 
iron. 


increases 


low 


iron as it 
phosphorus 


Manganese. 


Manganese is an element that has 
effects on 
iron. It 
of iron to absorb carbon, thereby in- 
the total 


various iron and the car- 


bon in increases the power 


creasing carbon. It tends 
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to increase the relative proportion of 
combined to graphitic carbon, but 
does not harden iron to the same ex- 
tent that sulphur does, since it increases 
the total carbon. It tends to com- 
bine with sulphur, thus lowering this 
element when remelting by taking it 
into the slag. It is a very valuable 
element in pig iron and when used 
in the right amount, depending on the 
use to which castings are to be put, 
is very beneficial to the general phy- 
sical characteristics of castings. The 
fracture of iron gives no clue what- 
ever to the amount of manganese in 
it. 


Other Elements. 


As to the rarer elements in pig 
iron, titanium is more liable to be 
found than the others, and may be 
said to increase the per cent of com- 
bined carbon in a given total carbon 
pig iron. It is said to be useful in 
chilled castings. Arsenic, copper and 
nickel occur only in pig irons manu- 
factured from ores containing these 
elements, and while in the main they 
are detrimental, their occurrence is 
so rare as to cause but little anxiety 
on the part of the foundryman. 

From the foregoing it is evident 
that to arrive at the real value or 
usefulness of any given pig iron, its 
chemical composition must be known. 


The statement that is often made 
to the effect that “all irons 
are good irons’ is quite true 
when the chemical composition 
is known and the mixing of the iron 
is put in the hands of one who 


knows the action of the different ele- 
ments on cast iron. 


The Business Man ina 
Steel Foundry 


By John W.. Gebhard 


HAVE been ‘asked many times why 
I a successful business man, who has 

been engaged in other lines of man- 
ufacture, sometimes makes a failure of 
a steel casting venture. This is not due 
to his lack of business ability. It re- 
quires a practical man to arrange and 
equip a steel foundry in such a manner 
that the minimum amount of labor will 


be employed to turn out the work. 
The men that have charge of the 
different departments should possess a 


thorough knowledge of the business, one 
thing being remembered, that it is dif- 
ficult to find anyone that has learned 


by practical experience all that is known 
This 
also applies to the sales departments, as 
the men there should be capable of read- 
ing blue prints readily, and in addition 
should possess a practical knowledge of 


about the steel founding business. 
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molding, coremaking and cleaning cast- 
ings, to enable them to make an ac- 
curate estimate of the costs of produc- 
tion. 

A new plant invariably experiences 
difficulty in securing desirable work, as 
it is the custom to send a new shop 
small trial orders to see what can be 
done. Castings that are plain, weighty 
and without complicated cores, that re- 
quire very little cleaning, are paying almost 
all the dividends today, and a new plant 
generally has a very limited amount of this 
class of work to make. A new shop is 
usually filled up with small, difficult 
castings and it will do extremely well if 
no losses are incurred, as it must be 
remembered that this class of work is 
not desired by the old established steel 
foundries, and for this reason they are 
sometimes slow in making deliveries. 
This the new concern promises to rem- 
edy, and _ occasionally underbids 
prices, and in this manner it soon has 
its plant filled up with complicated work 
which can only be turned out at a loss. 

This is largely due to the fact that 
it is the general practice, when bidding 
on work, to set one price for both heavy 
and light, so that the loss on the com 
plicated castings must be offset by the 
profit on the heavy ones. Therefore, 
if the new foundry fails to obtain the 
heavy work, it has a small chance of 
making a profit. This is unjust to th 
consumer as well as the producer, as 
the concern that has plain castings t 
make has to pay the same prices per 
pound as the one that has complicated 
work, which will cost double the amount 
in molding, coremaking, cleaning, and 
the loss of steel in heads, than plain 
castings. Therefore, a large profit must 
be made on the plain work in order to 
make up for the loss on the undesirable 
castings. The sooner the steel foundry- 
men and the consumers come to a real- 
ization of this fact and adjust the prices 
on a sliding scale, the better it will be 
for both. Then it will be possible to 
make the same profit on the time and 
money expended in the manufacture of 
the different kinds of work, and the con- 
sumer will be charged according to the 
cost of producing his castings, irrespect- 
ive as to whether they are easy or dif- 
ficult to make, and the new steel cast- 
ing plant will have chance to 
make good. 


on 


some 


The J. W. Paxson Co., Philadelphia. 
manufacturer of foundry supplies and 
equipment, has opened an office and 
warehouse in the Reading Truck 
building, Sixth and Congress streets, 
Detroit, where a large stock of foun- 


dry supplies and facings is carried. 
from which prompt shipments can 
be made. This branch is under the 


management of W. Scott Thomas. 

















ts Equipment and Arrangement 


natural for 
the 


crucible 


foundrymen 

Milwaukee 
business as 
the 


beverage 


T seems as 
l to associate name of 
with the 
for others to 
that 


malt 


steel 


it 1S connect it with 
manufactures a 
but the 


has no monopoly of the steel 


industry 


from and_ hops, crucible 
foundry 
business in the Cream City, as there are 
several converter shops and a number 
using the open-hearth process, one of 
the largest of the latter being the Falk 
Co. This concern first started to make 
castings for street 


steel railways, in- 
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track 
and 


cluding motor gears, and work, 


such as switches, frogs crossings 
and still continues to specialize in this 
for 


large 


line. However, the heavy demand 
the 

manufacturing concerns in that vicinity 
this 
jobbing field, and this business has now 


open-hearth steel castings by 


soon induced concern to enter the 


grown to such proportions that it over- 
shadows the original line, and has made 
it necessary to erect several additions 
to the plant. 

The 


/ 


buildings comprise a_ foundry, 


Mo.pinG FLoors 


pattern shop, fireproof pattern storage, 


power house, oxy-hydrogen welding and 


generating plant, blacksmith and 


gas 


machine shops and a detached office 
The latest addition to the 


foundry makes it close to 1,000 feet in 


building. 


length, the width being 295 feet across 
the widest part, and it noted 
in the general view that the shop con- 
sists of three 


will be 
spans, a main bay in the 
smaller either 
Fig. 1 is a view of the main bay 

east. In the 


center and two ones on 


side. 


looking foreground is 


THE Main Bay OF THE FALK Co.’s FouNpRyY, SHOWING THE STOUGHTON CONVERTER, CUPOLA AND THE HEAvy 
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Fic. 2—Main Bay oF THE FouNpryY LOOKING WEST, WITH THE CASTING CLEANING 


DEPARTMENT 


shown a large mold partly -constructed. 
The boxes in the center are the sand 
conveyers, and on the left, at 4, is a 
newly installed Stoughton converter with 
cupola. Fig. 2 is a view of the main 
bay looking west toward the point from 
which Fig. 1 was taken. On the right, 
at the rear, is shown the casting clean- 
ing department. The box car in the 
center is the one visible just back of 
the pile of round flasks in Fig. 1, and 
these two views give a fair idea of the 
extent of the older portion of the shop, 
which before the last addition, was 625 
feet in length. Fig. 3 shows the latest 
addition, and it will be noted that the 
illumination is very good, much _ better 
than in the older portion. This is due 
to the extensive use of glass in the roof 
in the form of -continuous skylights, 
two rows of which are visible, at the 
left, Fig. 5. 

The core 


department, which was 


formerly located in the bay across from 





AT THE RIGHT 


the melting furnaces, has been removed 
to the north side of the new building, 
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Fig. 3, where new core and mold dry- 
ing ovens have been installed by the 
J. D. Smith Foundry Supply Co., Cleve- 
land, consisting of several batteries of 
rolling drawer core ovens, for the 
smaller cores, and larger ovens of the 
type shown in Fig. 4, for drying molds 
and big cores. Several jarring machines, 
installed by the Herman Pneumatic Ma- 
chine Co., Pittsburg, are used for mak- 
ing cores, and have been found both 
effective and economical. Above the 
ovens and coremakers is a second floor 
built of reinforced concrete, A, Fig. 4. 
This gallery will be used for storing 
and mixing the sand and facings, the 
various ingredients of which are _ pro- 
portioned and fed down chutes to a 
sand mixer of large capacity, where it 
is mixed and tempered. 


Molding Machines. 


In these shops, skilled labor has been 
eliminated wherever possible, and in the 
opinion of one member of the firm, the 





Fic. 3—East ENp oF THE ADDITION TO THE FALK Co.’s FouNprRY 


Fic. 4—Motp DryinG OvENs witH SANp StorAGE BIN OVERHEAD 





steel foundry in the future will be sim- 
ply a machine shop, operated by handy 
men and laborers. Therefore, a large 
proportion of the molding is done by 
machines and several types are in use, 
including the Rowland Machine Co.'s 
adjustable table pattern, the E. Killing’s 
Machine Works’ roll-over straight drop 
style, the Tabor Mfg. Co.’s 
squeezers, and other types, as well as 
pneumatic jarring machines of the Her 


power 


man Pneumatic Machine Co.’s design 

The floor for these jarring machines 
is formed of two parallel rails extend 
ing from two sides of the machines 
which thus suggests a square turn tabl 


set in a railway track, as shown at 4, 


rig. 3. On these rails the rammed 
drag is rolled over and the pattern is 
drawn. Then it is moved along to th 
farther end, out of the way of the fast 


following cope, and other drags and 
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opes. The cores are then set, the mold 
finished, closed, clamped and picked up 
yy a crane which carries it to the cast- 
ing floor. A large percentage of the 
lasks are wood, as shown in Figs. 2 
ind 3, which give a clear idea of the 
asting floors and the manner in which 
the molds are arranged. 


The Castings Produced. 
This concern makes steel castings 
veighing from 1 to 100,000 pounds in 
am, dry sand, skin dried and green 
sand molds, the loam and dry sand 
work being done in a part of the foun- 
iry distinct from the green sand floors. 
Fig. 1 gives a view of the floors, where 


( 


the heavy work is molded, the state 
of disorder being due to the unfinished 
operations of the shaking-out crew. Fig. 
9 gives a good idea of the class of 
heavy castings made. It is a cast steel 
guide wheel for a water turbine weigh- 
ing 18,900 pounds, and was made for 
the Allis- Chalmers Co., Milwaukee. 
Views of the green sand floors can be 





lic. 5—Snare Morpinc FL ioors, SHOWING 
HEATING CRUCIBLES 


secon in Figs. 2 and 3. The runner 


ids shown on the molds are made on 
power squeezer, which forms two at 


time and keeps a boy busy placing 


cast iron rings in position and fill- 


them with sand. The patterns are 
e-shaped and are simply jammed 
to the rings, packing the sand, the 


heads being afterwards dried. 
ig. 5 is a view of a section of one 
the bench molding floors. The stack 
the right is the flue for a crucible 
furnace of the Milwaukee type, which 
used to heat the crucibles used in 
rying and pouring the steel on the 


L 


ip floors. The practice of molding 
this department, it will be seen, is 
ry similar to that of ordinary iron 


indries, and gives excellent results. 
Ihe crane service to the molding floors 
ample, consisting of ten large travel- 
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the tapping side 
Iiman-Seaver-Morgan 


TILTING OpeN-HEARTH FURNACES 


furnaces of 18 and 25-ton capacity each, 
respectively, which produce acid open- 
hearth steel. The tilting hearth is sup- 
ported on a heavy framework of struc- 
tural steel, which forms the central part 
of each furnace, the checker chambers 
and slag pockets being located at the 
ends. The fuel used is oil, which is 
stored under-ground in steel tanks of 
15,000-gallon capacity, the tanks being 
enclosed in concrete. From the tanks 
the oil is pumped to the furnaces. Spe- 
cial heats of nickel, chrome and other 
steels are made as occasion requires. 
The charging side of the furnaces can 
be seen in Fig. 8, which also shows 
the charging machine. The raw ma- 
terial is unloaded from the cars by a 
Cutler-Hammer lifting magnet, carried 
by a locomotive crane, and an average 
analysis of each pile of pig iron is 
taken, after which the magnet loads 
the iron into charging boxes, carried 
on small industrial tracks, which are 
then drawn up an incline to the charg- 
ing floor of the furnaces, the weight 





Fic. 7—VieW OF THE PATTERN SHOP 








8—CHARGING SIDE OF TILTING 


FIc. 


being recorded on the way. The 
terial is then charged into the furnaces 


ma- 
as required. When tapping the metal, 
the furnaces are tilted by means of the 
hydraulic cylinders shown in Fig. 6, un- 


til the metal flows into the ladles, in 
which it is carried to the casting floors 
by the cranes. Outside the foundry 


are two annealing furnaces, served by a 
20-ton traveling crane, to take care of 
such castings as it is desirable to put 
through the The 
casting cleaning department, a glimpse 
of which can be seen in the bay at the 
right, in Fig. 2, is fitted throughout 
with pneumatic devices such as_ hoists, 


annealing process. 


chipping hammers, sand blasts, swinging 
frame surface grinders, cold metal saws, 
the 
and 


castings being 


the 


emery wheels, 


handled by 


etc., 
cranes industrial 
railway system. 

Pattern Shop. 


A view of the pattern shop is shown 


in Fig. 7, which is well-equipped with 
wood-working machinery of the latest 


which is an interesting tool 
pattern teeth, of the 
design. When _ orders 
completed, the 
the cus- 
tomer or placed in the fireproof pattern 
This is the tall build- 
ing, the top of which is visible at the 


tvpe, among 


for cutting gear 


company’s own 


cn patterns have been 


pattern is either returned to 


storage. square 


right, behind foundry buildings shown 
in the general view of the plant. When 
the pattern is returned, either to the 
customer or storage, the card record 


is filled out and shows when the pattern 


was received, in what condition, number 


of core boxes and loose pieces, the 
exact or approximate valuation of the 
pattern, and when and how it was re- 


turned. A duplicate of this card on 


light weight paper is pasted in a book 


OpeN-HEARTH 
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SHOWING 





FURNACES, 


for future reference. When the pat- 
tern is returned to the customer, the 
card record is stamped with a large 


letter A in one cofner, thereby enabling 
the record clerk, in going through his 
books, to look only at the number of 
patterns which are actually in the hands 
of the company. 


Iron and Steel Valves* 
T common iron alloys for steam 


valves are cast iron, semi-steel and 
steel. steel is 


cast Cast really 


pure, soft iron, hardened and reinforced 














Fic. 9—Cast Steet GUIDE WHEEL FOR 
WaTER TURBINE, WEIGHING 18,900 
Pounps, MADE BY THE FALK Co. 


by the hard carbides of iron and 
Cast turn, steel 


weakened by easily perceptible flakes of 


man- 


ganese. iron is, in 


*From a 
Elliott, at 
ciety 


paper 
the 2lst 
of Mechanical 


presented by 
meeting of 
and 


George K. 
the Ohio So- 
Electrical Engineers. 
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MACHINE IN THE BACKGROUND 





free carbon or graphite. Semi-steel is 
a high grade of cast iron having smaller 
amounts of impurities. Cast steel valves 
are expensive, but are fast gaining 
ground for use with superheated steam, 
and in places where the physical 
mands placed upon a valve are great, 
crucible cast steel gives the soundest 
castings and is generally preferable for 
valves of not too great a size. Sulphur 
and phosphorus specifications placing a 
maximum of 0.05 per cent should be 
observed. 


de- 


Cast iron has gained much undeserved 
ill-repute through ignorance in the selec- 
tion of brands by the foundryman. It 
made in all 
grain, chill, shrinkage, 

and every class of 
has its own peculiar mixture. 


may be conditions of 


strength, hard- 
casting 
Thes 
properties all depend upon the propor- 
tions of 


ness, ef{c., 


silicon, sulphur, phosphorus, 
and free car- 


For valves 


combined 
iron. 


manganese and 
the 
iron should be strong, close-grained, fre 
from internal shrinkage strains and with 
a certain amount of resiliency. Phos- 
phorus and sulphur are the great weak- 
eners and should be watched 
They make the iron hot and cold short, 
and this, in a valve, is dangerous wher- 


bon in cast cast 


closely. 


ever water hammer is liable to occur, 
as sudden shocks may fracture the brit 
tle iron. 
in a cupola by melting steel scrap with 
the pig iron. 


an excess of 


Semi-steel is commonly mad 


This involves the use of 
coke and, 
sulphur is unusually high. The process 
is faulty for making a good valve meta! 
and generally semi-steel is behind 
a well-formulated cast Cupola- 
made semi-steels are known under differ 


therefore, th« 
far 
iron. 


ent names, such as semi-steel, ferro-stee!, 
steeled iron, etc. 



































The CRUCIBLE STEEL CASTING PROCESS-llll 


Description of a new regenerative furnace for 


melting crucible steel for casting purposes 


N the two previous articles, the su- 
I periority of the 

over the old pan system of burning 
oil was pointed out, and although the 
furnace last described is a 
provement over those 
still 
the 


atomizing burner 


great im- 


previously men- 
difficulties 
furnace 


tioned, experienced 
illustrated 
This 


desired 


are 
which herewith 
was designed to overcome. fur- 

built of 
to 60 crucibles, 


over 20-pot capacity 


nace can be size 


four 
built of 


any 


from and when 


can be 


irranged to take three or four cruci- 


bles crosswise in the melting cham- 
ber. In this case, specially designed 
overs are used which can be handled 
| — = 
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preheating the air used for combustion, 


an arrangement which results in the 
uni- 
formly high temperature around and be- 


tween 


production and distribution of a 


crucible, 
fuel. 
air through the regenerators and thence 


each effecting a large 


economy in The progress of the 
through the various ports to the point 
of consumption, is clearly shown; A is 
the reversing valve, which switches the 
air from one regenerator to the other, 
through which the air is drawn by 
B to 
which filled 
The thus 
heated to a high temperature, and passes 


oo 


an 
the 
the 
with 


stack draft, passing through 
regenerators, C C, 


checker 


are 


work. air is 


on 
| 
hie 


By Carl Smerling 


the 
melting 


from 
the 


the heated air 


streams 


portion of 
regenerators into 


chamber through the seven side ports, 
O, which are placed so the air enters 
in the crucibles, 
the 


hot gas, completely consuming the same, 


spaces between the 


where it comes into contact with 
and produces a uniform high tempera- 
ture in all parts of the chamber. The 
pioducts of combustion pass out through 
the side of the 
melting chamber, through the 
distribution channels, D D, and the re- 


generator 


ports on the opposite 


passing 


the 
flue, B, and reversing valve, A, to flue, 


chamber, C C, through 


/. This flue should lead the spent gases 
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REGENERATIVE | BLE STEEL M 
easily as the two-pot covers, and by various openings to the melting 


even permit one crucible only to be 


moved at a time, as desired, thus 


otecting the pot puller from the heat. 


Regenerative Furnace. 


lhe illustration shows 


ground plan of 


accompanying 


a patented, regener- 
tive, crucible steel melting furnace, 


hich consists of a melting chamber 
juipped with an oil atomizing burner 
either end, and two regenerators for 





hamber. One portion is drawn through 
the flue, J’, ‘passing through the ports, 
I’, at either end of the furnace The 
quantity of air entering at these ports 
i; regulated to onlv bur i rti t 
the sprayed oil, producing a high 

perature in the mixing chamber, which 
converts the remainder of the spray 
ty» a gas at a high temperature, which 
spreads from the hurner and fills the 
nielting chamber, FE. The remaining 





ito a preheating chamber of equal cap- 

ity to the melting chamber of the 
main furnace, from which they pass to 
the stack 


Pre-Heating Furnace. 


This pre-heating furnace provided 


which is used 
started cold to 
and to heat 
pre-heater. As 
draft 


with an auxiliary burner, 
the 


promote 


when furnace 1s 


draft in the stack 
the pots the 


the 


soon as 


stack 1s sum- 


warm and the 
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ciently good, this burner is shut off. 
This heater should be located in a posi- 
tion convenient for transferring the pots 
to the melting chamber. 

Referring again to the plan view, the 
spaces, M M and N, are working pits 
from which to operate the burners, and 
the reversing valve, A; L is a cleaning 
pit, which extends under the melting 
chamber, and the roof of this pit is an 
iron plate which also forms the bottom 
of the melting chamber. This plate has 
a hole in the center, somewhat smaller 
than the bottom of an old crucible, so 
that it can be covered with crucible 
bottoms when the furnace is in opera- 


tion. The object of this pit is to take 
care of the metal from broken pots. When 
such an accident occurs, an iron bar is 


forced through the crucible bottom, which 
allows the molten metal to 
the melting the 
which is covered with a layer of crushed 


drain from 


chamber, bottom of 


coke and crucibles. 


Flues. 

To protect the side walls of the fur- 
nace air cooling flues, P, are provided 
on each side, which are connected with 
flues, S S, beneath 
communicate 


the chamber, which 


with the pit, L, from 
which the hot air is drawn and dis- 
charged through the reversing valve into 
the regenerators. The flues, S S, are 
placed considerably below the melting 
chamber, and the construction is such 
that there is no danger of breaking 
through. No part of the furnace ex- 
tends above the floor level except the 
covers. The deepest part is the clean- 


ing pit, which is 8 feet deep, thus allow- 
ing the passage, L, beneath the chamber, 
to be 4 feet high. 

Changes can be made in the arrange- 
ment of 


the various parts of this fur- 
nace to adapt it to varying shop condi- 
tions. The regenerator chambers can 


be placed in any position desired, either 
I ; 


under the either side, as 


shown, and the oil may be sprayed from 


furnace or on 


the burners intermittently or simultane- 


ously, as found necessary. 


Economies. 


The regenerative principle applied to 
S r 


crucible steel melting furnaces has been 
found very economical. A furnace 
built to melt 12 pots of steel in one 


heat makes six heats in 16 hours, burn- 


ing oil four hours for the first heat 
and 2 hours and 15 minutes for each 
of the five heats thereafter. The num 
ber of pots taken out is 72, and_ the 
average charge 85 pounds, making 6,120 
pounds daily, a little over three short 
tons. Each ton of soft steel requires 


an average of 160 gallons of fuel oil to 


melt, or 30 gallons of oil per hour, 


weighing 219 pounds, one gallon weigh- 
’ £ : 


ing 7.3 pounds. The composition of the 
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oil follows: Carbon, 86 per cent; hy- 
drogen, 12.06 per cent; oxygen, 1.34 per 
cent; sulphur, 0.60 per cent, and the 
amount of oxygen consumed to burn 
5 per cent of the carbon to carbonic 
oxide (CO) and 95 per cent to carbonic 
(CO.), the hydrogen to water 
(H.O), and the oxygen and sulphur to 
sulphurous acid, SO:, is, for one pound 
of oil, as follows: 


acid 


5 per cent of 86.00 car- 





bon in burning to 
0.043 X 16 
CO consumes oxygen = 0.057 
12 
95 per cent of 86.00 
carbon in burning to 
0.817 X 32 
CO, consumes oxygen—————— = 2.178 
12 
12.06 per cent hydrogen 
in burning to H:O 
0.1206 X 16 
consumes oxygen— = 0.965 
2 
0.60 per cent sulphur 
in burning to SO: 
0.006 X 32 
consumes oxygen— — = 0.006 
SL 
3.206 
The quantity of oxygen in the 
oil is 0.013, deducting which 
Re: GAN ao eid ors cae Se 0.013 
Total oxygen needed for one 
HOUNG GEOOUN Soa oss view enemies 3.193 


The quantity of air necessary to pro- 
vide this 4.316 X 3.193 = 
13.781, but an allowance of 30 per cent 


oxygen is 


surplus air is necessary over the theoret- 
ical amount, which figures as follows: 


Pounds. 


Theoretical amount of air = 13,781 
30) per cent of 13781. <...%.0.. = 4134 
Total amount of air nec- 
ere tele = 17,915 
The total weight of the gases, when 


combustion is accomplished, is: 


Pounds. 


0) SEARO ar See ene enneesm mee eer ee 1,000 
PAE carck arctan ea ae emer 17,915 
Potal/ Weignt «266606 ssWecen 18,915 


The 
both percentage of weight and volume,, 


the 


weight of expressed in 


gases, 
is given in accompanying table. 
The volume of gases of one pound of 
oil is 234 cubic feet at normal tempera- 
ture and pressure, and the burvers re- 
quire 30 gallons of oil per hour; 30 X 
7.3 = 219 pounds, and 219 X 234 = 
51,246 cubic feet of gases per hour and 
The tem- 
from the 
crucible chamber is, possibly, 1,600 de- 
grees Cent. (2,912 Fahr.), and the pres- 
sure 720 millimeters, or 28.42 


14.23 cubic feet per second. 
perature of the gases issuing 


inches 
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mercury. The volume of 14.23 cubic 
feet is at that temperature and pressure 


2912 + 459.2 30 
xXK—_— = 
491.2 28.42 
cubic feet per second, and outgoing flues 
in 12-pot crucible furnace,5 X 6 X 7= 
210 square inches = 1.5 square feet, 
making 68 feet travel per second. 
The area of ports for combustion air 
in a 12-pot furnace ‘is 


5X 6X 7 = 210 
4X 12 X 5 = 240 


450 square inches. 

3.1 square feet. 
The weight of air for the combustion 
of one pound of oil equals 17,915 pounds 
= 17,915 X 12,387 = cubic feet at 32 
degrees Fahr. X 29.92 inches mercury = 
221.9, and 219 pounds oil burned per 
hour, makes 13.5 per second, which at 
2,192 degrees Fahr. and 28.42 inches 
mercury equals 77.5 cubic feet, and with 
ports 3 square feet in area, gives 26 feet 
travel per second. 

In an area of 103 cubic feet it is nec- 
essary to have from 15 to 17 square 
feet of open space in checker work, or 
for 10 feet per second about 10 square 
feet of open space. And if the 
spaces are: 


14.23 X 103.2 


open 


0.70 X X = 15 = 21.4 square feet 
0.70 X X = 10 = 143 square feet 
70 per cent of the full cross section 
of the chamber and section is, at 15 
square feet of free space, 21.4 square 


feet, or for 10 square feet of free space 
14.3 square feet. Each section, 4 inches 


xX 5% inches = 22 square inches, for 
6-foot speed of gases per second, and 
for 10-foot, 3 inches X 5 inches = 15 
square inches. Length of travel for 


gases in checker 


feet. 


chambers is 10 to 15 


Air Consumption. 


To burn 30 gallons of oil per hour, 
48,620 cubic feet of air is used, which, 
when brought through the regenerative 
chambers, is delivered for combustion 
at 2,190 degrees Fahr., which is 2,130 de 
grees Fahr. higher in temperature than 
combustion made with air of ordinary 
temperature, 62 degrees Fahr. If we 
assume that the gases are going to the 
stack at 700 degrees Fahr., the regener 
ated air will have made a saving of 
1,430 degrees Fahr. for 48,620 cubic feet 
of air in one hour, which is in B. T. 
U.s, 48,620 X 1,430 X 0.0191 = 1,297,700 
B. T. U., making one pound of oil 
equal to 19,000 B. T. U., which is a sav- 
ing of 68 pounds, or 9.3 gallons oil per 
hour. Now one ton, or 2,000 pounds, 
will take, as mentioned before, 5 hours 
20 minutes X 9.3 = 49.57 gallons oil 
saved through the regeneration of com 
bustion air. 


The volume of air per hour, 48,620, 
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at 62 degrees Fahr., and 29.92 inches 
mercury, is, at 2,190 degrees Fahr. and 
28.2 inches mercury: 


48,620 X 77.5 





= 279,100 cubic feet. 
13.5 


The total saving on one day’s run on 
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other parts of the casting. Only a few 
days elapsed between the casting of two 
rollers of this kind, the one was good, 
while the other was defective from end 
to end. We produce machinery castings 
which must be strong, and easily ma- 


chined. Our’ mixture consists of 

















two- 
Reduced Per cent 
Per cent to of 
Pounds. of weight. volume. volume. 
1 357.75 
CP dite cw cases tavesnsaene oa 0.100 0.529 - —_—<—<—- = 1.278 0.546 
28 
2.995 X 357.75 
CP svi rcecads dbvwds cask ownes 2.995 15.834 —————__———- = 24.350 10.413 
44 
1.086 & 357.75 
MD eadsweaervasidesseeweetce’ 1.086 5.742 ———— 21.584 9.230 
18 
0.012 K 357.75 
DF | vedndcccumevevas en asenen 0.012 0.063 —— - 0.067 0.029 
64 
0.958 & 357.75 
PUGS. GP bis sawend enacts caw wes 0.958 5.066 - == 10.710 4.580 
32 
13.764 X 357.75 
PYOG 2 0 tashevanaseecet exes es 13.764 72.768 ——— — = 175.851 75.203 
28 
POM  6eGh i ckddeteeewiness 18.915 100.002 233.840 100.001 
a 12-pot furnace would be 49.57 X 3 = tthirds pig iron, the remainder being 
148.71 gallons oil. It is also possible shop and _ miscellaneous’ scrap. The 


that through the use of a pre-heating 
hamber, the oil 
further reduced. 
In comparing the cost of constructing 
the various furnaces, the one described 
for 12 pots capacity will cost two or 
three times that of the six-pot furnace, 
now in use, but this furnace will melt 
72 pots of metal in 16 hours, whereas 
the other type only 20 to 24 pots of 
molten metal can be produced in the 
time. The _ crucibles, 
will last longer, because the combustion 
ir and heat is more evenly distributed 
around the crucibles. 


consumption may be 


same however, 


The oil consump- 
tion is largely decreased, and the wear 
and tear of the furnace will be less. 


Scale in Gray Iron 
By W. J. Keep 


Question:—We sometimes experience 


rouble with rollers of various diameters 
nd lengths, some being straight and 
One in particular is 8 
et in length over all, the thickness of 


tal varying from 1% 


thers irregular. 


inches. in the 
end. The 
ficulty is caused by a scale, which de- 


nter, to 2 inches at either 
lops after the castings are machined, 
d which renders unfit for 
e mold is swept up in loam, and is 


+ 


st on end in an open pit. 


them use. 


The gates 

e cut from both sides of the joint at 
the top, and the metal is poured at 
tempera- 
ire, at a moderate rate of speed, and 


e 


riser is placed on the end. 


at we consider a medium 
The cham- 
r core is held in position by a num- 
tr of cast iron chaplets, which seem 
possess an affinity for this scale, al- 
ough not to the 


same extent as on 


metal is tapped hot from the cupola, and 
is taken away regularly. 

Answer :—Two things should be kept 
in mind, first that the mold is swept up 
in loam and the walls are blacked; 
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The iron falling 8 feet will spatter as 
it strikes the bottom of the mold, and 
each globule is instantly covered with 
a skin of oxide, which forms a gas 
when the molten iron surrounds it, and 
causes a blow hole, even if the particle 
of iron is again melted. The mold be- 
ing only 8 inches across, the streams of 
iron strike the opposite sides, and run- 
ning down, wash off the blacking, and 
the detached flakes of 
form 


blacking may 
gas. 


At any 
spatters of 


rate, these flakes, the soft 
and the bubbles of 
the oxidized 
cling to the 


are 


iron, 
formed by 
of the 


gas, surfaces 
spatters, 


the mold, or 


sides of 
caught there in the 
iron as it sets, producing scaly cavities. 
The mold should be poured 
bottom, 


from the 
sprue down the 
sides, and gating in such a manner, that 


running the 


the iron will swirl as it rises in the 
mold. The gate must be smaller than 
the vertical sprue, so that it can be 


kept full of iron while pouring. 
By this method, if the 


given 


sides of the 
vent, the 
will be able to escape, no blacking will 
be dislodged 


mold are proper gas 
from the and the 
dirt will be kept back in the sprue. It 


mold, 


sec- Will not be necessary touse such a large 
ond, the iron is poured in at the top, percentage of pig iron in the mixture and 
through horizontal gates cut betweenthe as cast iron chaplets are liable to form 
cheek and the cope parts of the flask. blow holes, it is advisable to tin them. 

Aut bile Cylimder C 

WCOMNO OME MNGelr WOrES 
By E.R. Stang 
HEN automobile work was ing sharp sand and burnt molding 
first introduced, foundries sand. This molding sand was not 
were not prepared for that 


class of castings and few coremakers 
and molders understood what to do. 
Asaresult, it costs many firms a great 
deal of money for experimental 
work, particularly in the core room. 
Foundries first thought 


air-cooled cylinder 


could 
cores and 
for castings pertaining to au- 
tomobile work 


they 
make 
molds 


out of fine, sharp 
The castings were very rough 
crude. To this 
black used as 
ordinary large 


sand. 


and overcome rough- 
for 
but 
The radiat- 
ing surface on air-cooled cylinders 
i light and deep, with con- 
siderable area and comparatively lit- 


ness, wash was 


cores in work, 


with indifferent success. 


is very 


tle metal. These‘faces of the radiat- 
ing surface could not be blacked 
successfully without filling up the 
cores and making the casting come 
out very irregular. To avoid this 
roughness, it was necessary to find 


a sand mixture that would not burn 


to the iron. Some foundries tried us- 


gangway sand, but new molding sand 


which had all the vegetable matter 

burned out in the core oven. 
Core Mixture. 

The experiments and results ob- 


tained in one particular foundry are 
worthy of study as applicable to other 
lines of work. This foundry had and 
was. getting air- 
experi- 
with 
with 
added 
make the 
work. Trouble 

After 
moisture enough to make the cores, on 


orders for 
first it 
mixtures 
molding sand 
and water 
quantity to 
wet enough to 
immediately 


many 
cooled cylinders. At 


mented on core sand 


silica and burnt 
boiled linseed oil 
in sufficient 
sand 


developed. adding 


ramming them up, the sand stuck 
to the pattern and even with the 
use of stripping plates the pattern 
could not be = drawn. After’) many 
trials the following was used:  Pre- 


pared core oil in place of linseed oil 
and kerosene instead of water. The 


result was a perfectly clean draw. 
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The kerosene in the mixture acted 
as a facing in the sand and no black- 
ing was required to get smooth cast- 
ings. 

Kerosene Facing. 

Cores and molds made 
sene in this way are firm 
to hold without gaggers or nails. In 
cases where the cores are large, a 
facing was made of the coal oil mix- 
ture and a backing of ordinary sand 
rammed up against it. On pouring, 
these cores give off a heavy black 
smoke which is somewhat irritating 
and hard on the eyes. The castings 
come out with no blow-holes, as the 
coal oil takes up all moisture. The 
core burns and is easily broken up 
and pushed out. What sand is left 
on the cylinder castings can be re- 
moved by dipping or soaking for a 
short time in an acid bath of one part 
sulphuric hydrochloric acid to 
eight or ten parts of water 

Casting the Cylinders. 

Using these cores, the cylinders are 
all poured from the top, though the 
method is bottom-pouring. 
A half ball and six risers are used 
for pouring. The half ball is fitted 
with a circular piece of tin of almost 
the same capacity as the cubic con- 
tents of the cylinder walls. This tin 
case holds the metal momentarily 
and when it burns through there is 
fill the mold. 
automobile work, 
valve cages, the 
out 


with kero- 
enough 


or 


common 


metal to In 
of 


iron 
come 


sufficient 
other classes 


such as cast 


cores have to perfectly 
clean and very accurate to avoid cost 
ly and unnecessary machine work. 
Core boxes for this class of work are 


made of cast iron. One-half the core 


box is used to dry the core, and 
enough duplicate parts of one-half 
core boxes for all work of this kind 
are required to keep the cores in 
perfect shape. By using cast iron 
dryers, the same size hole is as 
sured in every casting made. Per 


fect cores for this class of work can 
made out of fine sand by the 
of The 
cost of iron core some- 
what high, but duplicate of 
this kind it saves over 50 per cent in 


not be 


ordinary method molding. 
boxes is 


work 


first 
in 





labor, both at the core bench and in 
the machine shop The cast iron 
dryers are fitted up by metal pattern 
makers the same as core boxes, s0 
perfect cores are assured. 

A high resistance alloy for electrical 
work, patented by John T. H. Dempster, 
Schenectady, N. Y., consists of iron, 
91.6 per cent; tellurium, 2 per cent; 
silicon, 6 per cent, and manganese, 0.4 
per cerit. 
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Different Grades of Iron 
From One Heat 


By W.J. Keep 

Question:—I was especially interest- 
ed in what you had to say, in the 
May issue of THE Founpry, in refer- 
ence to more than one grade of iron 
We make some ma- 
but the bulk of our 
business is plow castings. We desire 
to chill slides, and 
make the feet of good tough iron, but 
soit 


desire 


from one cupola. 
chinery castings, 
the points and 
The wings we 
Can 


enough to drill. 


an extra hard iron. we 


make all of these from one cupola, as 
well as soft machinery castings, that 


is from the same heat? We have ma- 


chinery scrap, stove plate and car 


wheel scrap and can secure pig iron 
f the 


following analysis: 


Phos- Man- 
Silicon. Sulphur. phorus.  ganese. 
SAP 2.44 0.083 0.86 0.52 
See 2.44 0.097 1.06 0.71 
ER 1.69 0.068 0.84 0.63 
i Ree 2.02 0.075 0.88 ee 
Roaches 3.00 0.05 0.80 0.30 
Answer:—The size of the cupola de- 


termines how much iron can be melt- 
ed. 


coke 


You must use a larger charge of 
the different kinds of 
than if it were all of the 
so that one kind of 
all be melted before the next begins 
to 
to entirely prevent the next iron from 


between 
iron same 


grade, iron will 


melt. It is not possible, however, 


melting, therefore, the two grades will 
mix more or less, as the iron changes 


from one to the other. 3urning a 
larger quantity of coke tends to clog 
the cupola, which limits the _ total 
quantity that can be melted. In your 


‘ase, the chill plow points and slides 
are the most important and should be 
You can make a good 
D and 


wheels, and can decrease the chill by 


charged first. 


mixture from C and scrap car 


A, or increase it by adding car 
You 


are certain to run white, unless it be 


adding 


wheel scrap. have no irons that 


a mixture of C and car wheel scrap. 


This should be charged first, and then 


charge the chilling mixture, next 
charge the mixture for feet, which 
should be one-third E, one-half ma- 
chinery scrap and = one-sixth stove 
plate. After this, charge your soft 
machinery iron, one-half E and_ one- 
half machinery scrap. 

You must charge more of each than 
you actually need, because the iron 
that comes down between the mix- 
tures, will be neither the one nor the 


other, and must be used for castings 


where you are not particular about 
quality. You should have a block of 
iron set in the floor, on which you 
set a frame, the central opening of 


which is 11%4 





inches deep, 6 inches long 
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and 1 inch wide on top. The inside 
should flare out % inch on all sides. 
The frame should be 2 inches wide 
all around. On one end cast a pro- 
jection for a handle 1 inch high. As 
soon as your iron comes down, fill 
the inside of the frame, and when it 
is set pick up the frame by the pro- 
jection and plunge it in water. Break 
the casting, and see the depth of chill 
made by the block in the floor. In 
this you can see what kind of 
can be the 
metal. The soft machinery iron should 
no chill. The sulphur in your 
pig irons is very high, so that you 
can never make 


way 


castings poured with 


show 
very 


soft castings 
with the grades on hand. 


Hardening Pots 
By N.W. Shed 


Question:—We are making cast iron 
pots for hardening automobile fittings. 
These pots are placed in a very hot 
furnace and are subjected to a white 
heat, under which they soon bulge, 
and become useless. We _ would, 
therefore, like to obtain a mixture 
that will withstand this heat as long 
as possible. We are now using equal 
parts foundry No. 2 and machinery 
scrap. 

Answer:—The pots hardening 
fittings are required to stand up un- 
der high heat. These require a spe- 
cial iron. A coke malleable pig will 
answer the purpose very well and it 
costs no more than most No. 2 pig. 


for 


The composition should be as _ fol- 
lows: 

Per cent. 
SACO. bw cw oem sbeera ea heseen 0.60 — 0.80 
SONDEKEEE®. (dis Datsusig awe sie meieeeen ee 0.02 — 0.03 
PRMEONUEOE. 5 iviciks<ckpesepsoweus 0.10 — 0.20 
MEODOOTONE -.ckinwcse na tvecsauts 0.40 — 0.60 


If this is not obtainable, a Besse- 
mer or open-hearth pig may be used, 
the lower the phosphorus the better. 
If made of Bessemer pig, the silicon 
would be higher, but I have seen 
some very good pots with silicon over 
2 per cent. These pots should be 
made of straight pig as the use of 
scrap raise the sulphur. This 
metal should run hot for good work 


will 


A successful method of briquetting 
cast iron borings, devised by Louis 
of the Niles Tool Works 
Hamilton, O., is to mix the borings 
cement. They 
molds of rectangular 
of which are given consid 
the blocks of borings 
resemble cement 
conven- 
they 


Baden 


rammed in 


shape, 


with are 
wooden 
the 


erable 


sides 
taper; 
which somewhat 
building-blocks, stacked 
ient to the cupola, which 


are charged with the pig iron. 


are 
into 











A SIMPLE FOUNDRY ORDER SYSTEM 


The practical application of an economical cost-keep- 


ing record 


HE foundry record 
“system,” herewith 
outlined, was. de- 


vised by a practical 
foundryman, and 
after having been 
tried for several 
years has met with 
all requirements. It is exceedingly 
simple, and the only extra clerical 
force required is a boy to whom only 
a small salary need be paid. This 
foundry is attached to a manufactur- 
ing plant and furnishes castings from 
the patterns delivered by this concern, 
and in addition a large amount of 
jobbing work is done. Eighty mold- 
ers and 20 laborers are employed. 
The same department attends to the 
receipt and shipment of goods, and 
when a pattern is received, the ship- 
ping clerk, who also acts in the cap- 
acity of receiving clerk, fills out a re- 
ceipt on a triplicating machine as fol- 


i 


lows: 
May 26, 1909. 
Received from Smith Mfg. Co. pat- 
terns, Nos. 5, 206, 453. 
Brown Foundry & Machine Co. 
Per N. G. M. 


The original of this receipt is sent 
to the with acknowledge- 
ment of the order, while the duplicate 


customer 


is kept in the shipping office for 
reference, and the third copy is at- 
tached to the pattern, which is sent 
to the pattern storage, 

Pattern Storage Record. 


keeper has a 
Figs. 1 and 2, 


The pattern storage 


file of pattern cards, 


in 


on one side of which are entered the 
customer’s name, the number of pat- 
terns, the kind of section to be made 
from the same, the material, and the 
number of pieces constituting the pat- 
tern. The pattern is likewise roughly 
sketched and underneath this is en- 
tered the section and shelf number on 
which it is placed in storage. Spaces 
are provided on the back of this card, 
on which are entered dates of the 
receipt and pattern. 
These entries made in 
pencil so that when all of the columns 
are filled they can readily be erased 
or a new card can be substituted, as 
desired. The columns with the head- 
ings “spot” are provided when sev- 
eral patterns of the same kind are to 
be molded. The first pattern will 
have one dot, the second, two dots, 
made the end of a drill, 
and these dots will identify the mold- 


return of the 


are usually 


etc., with 


a shop employing eighty molders 


By George Muntz 


the clerk fills out a shop order in a 


duplicating book. The original is 
printed on yellow paper and the 
duplicate on pink. This order, as 


shown in Figs. 3 and 4, contains the 
customer’s order number, the shop 
order number, which is stamped in 
the upper right hand corner, the cus- 
tomer’s name, the date of shipment, 
and the route, if any, is specified by 
the customer. The yellow 
delivered to the shipping clerk, who 
is compelled to return it as soon as 
the order is filled, properly dated and 


sheet is 


signed. The pink sheet remains in 
the office. If the order is large and 
several shipments have to be made, 


these are entered on the back of the 
order until it is filled. Similar col- 
umns are provided on back of 
the pink sheet and are filled in as a 
check in the foundry office. The ship- 
ping order is made on the triplicating 


the 














er who made the castings from these machine, and usually reads as _ fol- 
various patterns. In addition, if any lows: 
May 29, 1909. 
Shipped to Smith Mfg. Co.: 
10 Castings, Pattern No. 5, Ly PREECE CTO COR ee 500 pounds 
} Castion. FPatiern NG: 20G). Netis cccdccndcessccecaceeas ceccaede 23 pounds 
aco Caste, Pattern NG. 495; NGG6 6 svcd ckvcciviccensescausascuces 450 pounds 
Total Weight 973 pounds 
Brown Foundry & Machine Co., 
per N. G. M. 
pattern is damaged, and the casting The original is sent to the main 


is defective, the spot column will im- 
mediately indicate which pattern is to 
be the 
is entered on its card the third copy 
of the receipt is destroyed. 


altered. As soon as pattern 





PATTERN CARD 


| NAME ar Co- 


| 
NAME OF PAT. Ctecatsads Fe /O  Materian Wook No. Pcs. 





‘nemanks: Lecliow A 


tay — 3 





As soon as the order is received, 
RECEIVED 
dee, 2 5-OF 

No. a 


N 








Fic. 1—PattreErRN Recorp Carp 


The Foundry 


Jumet-/-09 


Fic. 2—REeEverse SIDE 


office for billing, the duplicate is sent 
to the foundry clerk, who enters the 
shipment on a pink and the 
third order is sent with the castings. 


sheet, 


As soon as the yellow sheet is 
turned to the foundry office, the clerk 


Fé- 













RETURNED 
Re-272&-og ¥ 








Htt-- 6- OF SPOT -9-°G 
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FINAL SHIPMENT 


ar ei We: ©G Sign here (ifn, “5 











TOTAL 


35456 
SHIPMENTS 
Order No, /2 32°7 (na ry homme 1909 nie 
Name Lcth- $s Cr— Kec Barn J. DATE eg wear DATE ere eve 
& = } 
When to Ship Yanai sheoy BROUGHT FORWARD 
Route eT eae, oe “joe K R. of- NS. - 








~ TOTAL 
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compares it with the pink sheet, and 
if correct the latter is destroyed, 
FOUNDRY LABOR PAY CHECK while the yellow slip is attached to 
the customer’s order and is kept on 
file. If any machining is to be done, 


No 560 the castings are delivered to the ma- 
s . . . . 7 if 


chine shop receiving office, just as 


this department were an outside cus- 
PAY ENDING TUESDAY Qyene 184- 1909 P 
Tear off this check and preserve carefully until handed in tomer. 
for pay. Y 
PS Molder’s Card. 

All of the men, whether on piece- 
a pe work or employed by the day, are 
WEEK ENDING, /— 1907 compelled to work a certain number 


of hours each day. Each man has a 
number and is compelled to register 
his time on a card, as shown in Figs. 

NAME, ‘oe hie 5 and 6. The molders have a double 
card, one-half of the reverse side of 

which is shown in Fig. 6, and on the 
inside of the same, Fig. 7, spaces 
are provided for recording their daily 
FOUNDRY LABOR CARD production, with a space for imper- 
ro) fect castings. This record is taken 
becianntlen LOOK by the casting inspector so that he 
may be familiar with the number of 
patterns when the castings are deliv- 





cae 7 . OvVERT ENE ered to him. The laborers only have 
MORNING NOON NOON NIGHT m ° = ~ ® 
DAY ; = a plain card, as shown in Fig. 5, which 
IN. OUT IN | OUT!) IN. OUT ®@ eno : : pace 

is one-half the size of the molder’s 


neca | card, Figs. 6 and 7. 
Foundry Order. 


\fter sending the yellow order to 





- the shipping department, the foundry 
clerk fills out, from his pink sheet, 


by nuindry slips for each one of the pat- 
' 
I rue. terns called for by the order. These 
ones 

slips, Fig. 8, are in three colors, buff, 
TOTAL DAYS. RATE _ AM'T. 


red and blue. The buff colored slip 
is for the regular work, the red slip 
for quick delivery orders, and the 








blue for stop orders, when work is 
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stopped on a certain pattern by order 
Fic. 5—Founpry Report Carp of the customer, or in case of re- 









The Foundry 


Fic. 3—TuHE FouNpry ORDER Fic. 4—ReversE SIDE oF FouNpRY ORDER 





FOUNDRY PAY CHECK 


No. 528 


PAY ENDING ruespay Pere 4=_..190.9. 
Tear off this check and preserve carefully uatil handed i in 
for pay. 





Form No. 3107 


WEEK ENDING, puck ve ad 
cae emule 
NAME. = 


IRON FOUNDRY MOULDING CARD. 








MORNING NOON NOON” NIGHT OVERTIME 
IN OUT IN OUT IN OUT 


TOTAL 


TOTAL DAYS. RATE. ...- AM'T 
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Fic. 6—ONe Sipe oF Mo.per’s CArD 
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pairs or changes to the pattern. As 
soon as the slips are filled out, they 
are handed to the foreman, who dis- 
tributes them among the molders. Be- 


fore they are handed out, however, 
the foreman marks at the bottom of 


TAE FOUNDRY 


put on, the clerk distributes cast 
cards among the molders in the 
foundry, as shown in Fig. 9. One 
of these cards is filled out for every 
day of the week, and is a record of 
the molder’s output, with the defect- 
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each slip the number of molds the 
molder is supposed to make per day. 
including the loss allowance. After 
he has received his slip, the molder 
goes to the pattern storage to secure 
iis pattern. He presents his foundry 
slip to the storage keeper, who gives 
lim the pattern, and match-plate if 
there is one called for on the order. 
If there are any core boxes, the 
molder brings them to the foreman, 
vho orders the necessary cores. 

All of the molders usually have in 
their possession a dozen metal checks, 
furnished by the company, on which 
s stamped their number, and_ they 
hand one of these checks to the 
torage keeper for each pattern they 
receive. These checks are laid in the 
places the patterns previously occu- 
pied, and enable the storage keeper 
to tell at a glance which molder has 
When the pattern 
s returned, the metal check is re- 
turned to the molder. 

Half an hour before the blast is 


certain pattern. 





ive castings deducted. After the clerk 


has further estimated the cast, he 
takes his cards to the casting in- 
spector, who records the good and 
bad molds as soon as the castings are 
received. The clerk and the casting 
inspector each have boxes containing 
six compartments where each day’s 
cards are filed. As soon as the cast- 
ing inspector is through with one 


day's cards, he sends them to the 


clerk, who then orders castings to re- 
place those which are defective. At 
the end of the week the pay-roll is 
made up from the cards shown in 
Figs. 9 and 10. On Fig. 7 the de- 
fective castings are entered in one 
column, and the defective castings are 
deducted from the total week’s out- 
put. The cast cards are then re- 
turned to the molders, permitting 
them to enter their claims before pay 
day. 
Estimate Cards. 

To facilitate estimating on new 
work and keeping records of work 








67 






which has passed through the foun- 
dry, the estimate card, shown in Fig. 
10, has proven very valuable. The 
card gives the number of patterns on 
a gate, the number of gates, weight 
per mold, molder’s rate, his approx- 
imate daily output, and the price per 
mold. This furnishes a good basis 
upon which future estimates are to 
be made. 


Defective Cylinders 
By W. J. Keep 

Ouestion:—We are having considera- 
ble trouble with marine engine cylinder 
and stern tube castings. The high 
pressure cylinders have a 16-inch bore 
and are made with a piston valve cas- 
ing. They are cast in dry sand in a 
vertical position with a 12-inch head 
cast on top of both cylinder and piston 
valve. This is our usual practice, and 
all of these castings were made without 
a flaw and showed a high water test. 
The low pressure cylinder patterns were 
made for casting feet up, as we were 
advised to mold them this way, and we 
have since had considerable trouble. 
Every one of these cylinders is more or 
less defective on the bottom and top 
facings. The first lot had 10 inches 
left on top of the feet, and the last we 
made had only % inch. There was no 
difference in the results, however. We 
altered the gates on the last two cyl- 
inders and cast them under great pres- 
sure, using the best brands of iron. 
The stern tubes, which are 16 feet long, 
are homeycombed on the top side of the 
mold. They are cast flat, the first one 
being cast with a 6-inch fall of metal. 
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The others were cast by a new fore- 
man, on a level, and are more or less 
defective. 

Answer:—This question comes from 
England, and as engine designs and 
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foundry methods vary so much from time to get the iron in rapidly. Iron ing through four or six holes, each hole 


those in use in this country, it is hardly 
possible to understand this question and 
The fact 


cylinder 


answer it by correspondence. 
that the 
out without a 


high-pressure comes 


flaw shows that the low- 
pressure cylinder would also be perfect 
if the The 
information is not sufficient to show the 
of the 


conditions were correct. 


shape or location legs and 


whether this cylinder is cast on end, 
or on the side, or if cast legs up, if the 
iron enters through the legs. The cast- 
ing should be made in the same posi- 
tion as the high-pressure cylinder and 


all 
the bottom through gates small enough 


such work should be poured from 


tc keep the space full, and at the same 


dropped in from the top of a mold will 
spatter when it strikes the bottom and 
will dislodge facing and sand, and the 
spatters will form gas as they mix with 
the 
right, it should be changed, but you can 
pattern the bottom. <A 
riser at the highest point will take care 


iron. If your pattern is not made 


gate any from 
of all impurities, which separate as the 
the 
description, you seem to be casting your 


metal rises in mold. From your 


stern tubes on the side and you must 
expect honeycombing on the top side. 
They should be cast on end and run 
from the bottom. It is not the 
pressure of the metal that makes a 
good casting when cast on end, but 


the way that the iron enters the mold. 


Marine Engine Cylinders 


By N.J 


Ouestion :—We consider 


able trouble with marine cylinder cast- 


are having 


Ings. 


The high pressure cylinders hav 


a 16-inch bore and are made with a 


piston valve casing. They are cast in 


dry sand in a vertical position, with 12 
inch heads cast on top of both cylinder 
and piston valve. This is our usual 
practice, and all of these castings were 


made without a flaw and showed a high 


water test. The low pressure cylinder 
patterns were made for casting feet up, 
as we are advised to mold them this 
way, and we have since had consider 
able trouble. Every one of the cylin- 
ders is more or less defective on the 
bottom and top facings. The first lot 
had 10 inches left on top of the feet 
and the last two we made had only 


inch. However, there was no difference 
in the results. We altered the gates on 
the last two cylinders and cast them 
under great pressure. We use the best 
brands of iron. Stern tubes, which are 
16 feet long, are honeycombed on_ the 
top side of the mold. They are cast 
flat, the first one being cast with a 


V. Shed 


fall 


by a 


others 
the 
less defective. 


The 
foreman 


of metal. 


new 


6-inch were 


cast on level, 


and are more or 


Answer:—The difficulty in casting 
marine engine cylinders with the casings 
The 
ders should be poured rapidly and the 
to 


A few hundred pounds 


cylin- 


is due to sluggish metal. 


metal should be allowed run over 


from the risers. 
of iron overflowed from the top of the 


mold will insure a solid casting. The 
10-inch riser is satisfactory, but it 
should be filled with hot metal when 


the casting is poured. It is a great 


advantage in this class of work to have 
a second gate to run hot metal to the 


upper part of the mold. This can be 
arranged by running the second gate 
from a slightly higher level in the pour- 
ing basin. The greater part of the 
mold is filled by the first runner, then 
the pouring basin is quickly filled and 
the hot metal runs through the second 
runner to the upper part of the mold. 


Many cylinders can be top-poured suc- 
cessfully by arranging the pouring ba- 


sin in the form of a ring, and by pour- 








being a trifle over 1 inch in diameter. 
One hole should be separated from the 
rest, to act The object of 
various methods is get the 
metal into the mold as quickly as pos- 
sible. 


as a vent. 
these to 
More cylinders are lost by at- 
tempting to pour cold iron than from 
other The 16-foot stern 
tubes are best cast in a horizontal po- 
With large gates 
difficulty should 


For work, 


any cause. 


sition. and heavy 


risers no be experi- 


enced. the metal 
should be poured from two ladles, near 
the ends of the tubes. Cleaner metal is 
obtained by inclining the mold a trifle. 
When casting cylinders with jackets or 
casings it is well to have a soft, fluid 
The should 2.50 to 
2.80 per cent and the phosphorus 0.65 
to 0.90 per cent. 


heavy 


iron, silicon be 


Strong Iron 
By W. J. Keep 


Question:—We have some iron cast- 
ings to make which require a minimum 
strength of 24,000 pounds per 
We would like to find a 
mixture for ordinary 2X foundry iron, 


tensile 


square inch. 


cast iron scrap and steel scrap. Can 
you give us any information on _ this 
point? We are using 2X Pennsylvania, 


containing 2%4 per cent silicon, and 2X 
Virginia foundry iron, containing about 
2% per cent silicon. 

Answer:—With these irons you will 
have no trouble in getting the required 
strength, as you can add anywhere from 
10 to 25 per cent of steel scrap. To 
get sound castings with steel scrap, put 
the ladle 
one-tenth 


a small piece of aluminum in 
before the iron is put in, say 
of 


1 per cent, and increase it if neces- 


sary. the vari- 
find 


that some mixtures will give you strong- 


By experimenting with 


ous irons in your market, you will 


er castings than others. Keep a record 


of such mixtures. You can further in- 


crease the strength by adding steel 


scrap. 
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Casting Large Propellers in Monel Metal 


ECAUSE of its resistance to 
corrosion, its strength and the 

readiness with which it may be 
machined, Monel metal, a compara- 
tively new alloy of nickel and cop- 
per, has made its appearance as a 
growing’ factor in foundry practice 
for certain classes of castings. Il- 
lustrating the broadening use of this 
metal, a new and modern foundry 
especially designed and applied to 
such casting practice has recently 
been erected and put in operation by 
the Bayonne Casting Co., Bayonne, 
N. J. This plant is the only one of 
its kind devoted exclusively to the 
melting of this alloy and its capac- 
ity for such work is on a _ large 
scale. 


There is now being carried on at 


this plant some _ interesting work, 


among which is the casting of large Brooklyn navy yard. These will be 
propeller wheels for battleships of in one piece, 10 feet 6 inches in 
both the United States and foreign diameter, and will weigh about 8,000 
countries. Recently there was taken pounds each. 

by this company a contract for the . 
manufacture in Monel metal, of the Casting Practice. 

twelve propeller wheels for two large The practice of casting Monel met- 
battleships now building for the Ar- al is very similar to that followed 
gentine Republic in the yards of the in_ steel foundries. The melting 
Fore River Ship Building Co., Quin- equipment of the plant consists of 
cy, Mass., and the New York Ship standard reverberatory furnaces which 
Building Co. Camden, N. J. These are oil-fired, the fuel being fed by 
will be in one piece, about 15 feet 6 gravity. There is no forced draft, 
inches in diameter, and will weigh the melting being done by natural 
16,000 pounds each, and together con- draft. The metal is charged into 
stitute the largest contract for Monel the furnace in the form of pigs or 
metal castings ever laced. The slabs, which are each about 15 x 8 
company also has on pote? the cast- x 3 inches in dimensions and weigh 
ing of four propeller wheels for the about 85 pounds each. The melting 





United States battleship Florida, point is high. being about 2,500 degrees 





which was recently launched in the Fahr. and eight hours are required 
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PROPELLER, IN A STEEL-LINED Pit 








ARE 
Mo tp 1s Be1inc Dried IN THE PIT IN THE FOREGROUND 


to the heat. No fluxes or alloys are 


peculiarities, the use of Monel 
al in the foundry requires expert at- 
The melting ca- 


about 40,000 pounds daily, 
of one furnace capable of 


7,500 pounds and one of 2,500 pounds. 


pounds capacity each for brass work 
are also included in the shop equip- 


Casting Propellers. 


The casting of the large propeller 
wheels is interesting. 


construction 
was adopted because 
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SHOWN AT THE LEFT AND A 


nature of the ground which 
the shop is located due to its prox- 
imity to tide-water, and in preference 
to cement because of the lower cost. 
An ordinary loam mold for the cast- 
ing is built up on the pit bottom or 


upon 


base plate. Millville gravel from 
nearby New Jersey deposits is used, 
and this is the same grade of sand 


which has been adopted by the steel 
that locality. An _ es- 
sand facing 


foundries of 
are 
heat of the 
that of 
steel when poured. The ramming is 
done by air rammers of floor 
After the mold is in position 
and the pattern drawn, 
are bolted 
runner 


pecially good and 
required because of the 
molten metal, which exceeds 
the 
type. 
and dried 
the copes 
plate. A 
apertures 
the 


and 


base 
four 
into 
copes 
The 
30,- 


on to the 


box with 
directly 
the 
inserted. 


which feed 


mold is placed 
the head 


feeding is done 


upon 
box 


quickly from a 
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000 pound ladle into which the fur- 
naces are tapped. Rapid pouring is 
necessary for the elimination of dross 
that otherwise might collect. The 
molten metal pours quite similar to 
brass. The casting is allowed to set 
for four days in the mold before it 
is shaken out. One 20-ton Morgan 
electric traveling crane with a 5-ton 
auxiliary of the same type command 
the operations, and there are 
two 7'%-ton jib cranes which 
for the handling of the material in 
about one-third of the entire shop. 
Assays and tests of each heat 
poured are taken. The following re- 
sults on physical tests were shown 
by pieces recently cast in sand from 
heats of the Bayonne Casting Co.: 
Tensile strength, 72,283-81,609 pounds 
per square inch; elastic limit, 35,920- 
40,731 pounds per square inch; elong- 
ation in 2 inches, 38-28% per cent. 


also 


serve 


Suitability for Marine Service. 


Its strength and _ non-corrosive 
properties make Monel metal cast- 
ings especially suitable for marine 
service in such parts as propellers, 


pump fittings, valves and valve fit- 


tings which are exposed to water. 
Molding machines are used in the 
manufacture of the smaller parts 


The first propeller blades of Monel 
metal were adopted by the United 
States government about 18 months 
ago for the battleship North Dakota 
Recently, in dry dock, an inspection 
of these blades was made, which 
showed that they had suffered little 
effect of their long service. A num- 
ber of torpedo boat destroyers now 
in service are also equipped with 
propellers manufactured of Monel 
metal. Another use to which the 
metal has been recently put is in 
the manufacture of pickling frames 
for tin plate works. The acid bath 
into which these frames are plunged 
for *cleansing the rolled plates has 
little effect upon the casting. 


Composition of the Metal. 


Monel metal is composed of about 
68 per cent nickel, 27 per cent cop- 
per and the balance of iron and man- 


ganese in about equal proportions. 
The special properties claimed for 
it are its extreme non-corrosiveness, 


its high modulus of elasticity and its 
strength, which is said to be greater 
than that of steel. It is slightly mag- 
netic and can be welded, brazed, 
soldered, forged or drawn. It is now 
commercially produced in a_ variety 
of forms such as ingots, hot or cold 
rolled rods, sheets, wire and _ cast- 
ings. It machines very much as mild 
steel and at about the same speed. 
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It is produced as raw 
the Orford Copper Co., 
City, a 
tional 


material by 
New York 
subsidiary of the Interna- 
Nickel Co. The physical 
properties of the alloy are given as 
follows: 

Melting point, 1,360 degrees Cent., 


(2,480 degrees Fahr.); specific grav- 
ity (cast), 887; weigh. per cubic 
inch, 0.319 pounds; electrical con- 


ductivity, 4 per cent (copper 100 per 
cent); heat conductivity, 1/5 that of 
copper; modulus of elasticity, 23,000,- 
000; shrinkage, %-inch per foot. 





Brass Foundry Progress’ 


T has recently been said at one of 
I our great chemical societies that 

the twentieth century was to be the 
era of the chemical engineer, as the 
nineteenth century was that of the 
Possibly it could 
have been more properly said that the 
twentieth century is to be the era of 
engineers, and judging from the prog- 
ress of events in manufacturing circles 
in the first ten years of the twentieth 
century, it would seem that both from 
the standpoint of development, and 
from the standpoint of maintenance of 
quality, the engineer, no matter of what 
type he may be, is to be a very prom- 
inent figure. Some centuries ago, when 
the manufacture of brass was first be- 
gun, it was not with the end in view 
of undertaking brass prodyction. It 
was introduced, through acci- 
dent, in so far as the history of the 
industry is correct. Mention is made 
of brass in the Bible. Whether or not 
the term “brass” as used in the Bible 
is merely a word used by the translater 
to fill the place due to lack of a better 


cam By Chas. T. Bragg 


mechanical engineer. 


purely 


word, or whether or not brass was 
actually made, we lIrave no authentic 
data. We are, however, sure that any 
brass or bronze that was made in 
ancient times, was used to serve any 


purpose that it could, as its discovery 

Was entirely the result of accident, and 

Was not due to any preconceived idea 
to the properties or the value of brass 
lf. This is mentioned in this way 
a forerunner to what is about to be 
sidered. 


Quality Products. 


irst, it may be said 
contradiction, that 


without fear 
never within 
thentic history at least, has the stand- 
| of quality of manufactured articles, 
cither iron, steel, brass, or any other 


T 


metal, been so high. As manufacturing 


— 


‘Presented at the Detroit meeting of the 
\merican Brass Founders’ Association. 
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processes, and raw materials, have ad- 
vanced from the stancpoint of quality, 
so in turn has the demand for articles 
That is to 
say, with practically every line of busi- 


ness, the 


of high quality increased. 

manufacturer is setting a 
standard to which he must adhere. As 
one prcecess is improved greater produc- 
tion is expected, and no matter what 
process is thereafter adopted, that same 
production or greater is looked for. As the 
quality of raw materials improves, the 
manufacturer himself is gradually set- 


ting standards below which he _ never 
again must fall. The whole tendency 
of producers of manufactured articles 


seems to be upward as to both quality 
and quantity, the standards for which 
are set by no less interested parties than 
the manufacturers themselves. It is on 
that point of standards for 


quality, that the success of practically 


setting 


any concern largely depends. 
Uplifting the Brass Foundry. 


Much has been said in recent years, 
and much is still being said regarding 
the uplift of the 


brass foundry—not 


that the brass foundry has not prog- 


ressed, not that its product is not one 





of the world’s most important commodi- 
ties, not that the brass foundry in it- 
self has not tried to improve both its 
methods and its products—but that it 
is now receiving attention from sources 
itself. The formation of 
societies and associations, the publication 


foreign to 


of carefully edited articles, and the in- 
allied in- 

forward 
strides of the brass foundry much more 


ter-weaving of the various 


terests, has been making the 


marked in the past few years. 
Adverse Criticism. 


Much of the progress of the brass 
industry has been brought about through 
adverse criticism. Naturally, no proc- 
esses can be developed, and no new 
materials brought forward, unless some- 
thing teaches that the old are not effi- 
ciert. This again shows that nothing 
is produced which is not demanded, and 
nothing is demanded 
Thus, 


consumer with the 


which cannot be 


produced. hand in hand, the 


manufacturer has 
brass condi- 


been improving foundry 


tions. It is well however, to pause 
and consider that every criticism that 
is made of brass ard bronze foundry- 


men is not necessarily an adverse one 
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Manufacturers of foundry appliances 
will doubtless testify that they are 
meeting, in all parts of the country, 


hearty co-operation for the development 
of their various machines—not so much 
the brass 
anxious to see the supply 


because foundryman is so 


man succeed 
—as because he knows that on the suc- 
of 
depends the future improve- 
appliances, and 
improvement of 
point, 


cessful development brass foundry 
appliances, 
of 
quently the 
To take a case in 
foundryman knows now that the model 
has 


knows, 


ment those conse- 


his own 
art. every 


melting furnace been 


He 
through 


brass never 


produced. also 
that 


requirements 


moreover, 


his own suggestions and 


will it 
In other words, just as the 


only, ever be 
produced. 
demands for more improved and better 
for the 


forth, in 


melting of brass 
that 
to be 
that, 
men are 
of the 


successful 


furnaces are 


just ratio 
likely 
of 


brought are 


those furnaces 
As 
progressive 
the 
not 


improved 
the 


now 


an illustration most 


brass antici- 


advent electric fur- 


that a 


pating 
electric fur- 
t 
within the 
but 
for 


nace, 
has 
not that 
may 
that 
to produce it. 


nace for melting brass not y 


o 


been devised, and 


years it be devised, 


know 


next few 


that demand 


To 


they only a 


it is likely 


take an 
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other illustration, this one from the 


standpoint of the operation of the brass 
the brasses 


manufacture of 


of standard 


foundry, 


and bronzes compositions 


and becoming 
Only 
this system by 
the 


properties is important. 
the instigation and continuance of 
foundrymen is promoting 
for its 


demand results. 


Chemical Control of the Brass 
Foundry. 


In order to put the brass and bronze 
industry on the basis of excellence that 
has been attained by the iron and steel 
the 


and the 


must be 

indi- 
With- 
ars has 


industries, same interest 


manifested same type of 


must become interested. 
the 


entrance 


viduals 


out a question, last few y 


seen the of many scientific 


men, and the next few will see the 


entrance of many more. These men, 


but to 
have 


have 


the 


who come not to destroy 


aid brass foundryman, been 


attracted, not purely through scientific 


because of the in- 
and because 
engineering 


interests, but largely 


clinations of foundrymen, 
of the 


standpoint 


demands from 
that 


non-ferrous 


an 
being brought 
alloys. 


are to 
bear on This is 


approaching now one of the vital points 


velopment 


easily 
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which is perhaps receiving as much at- 
tention as any other from brass foundry- 
that of chemical control of the 
foundry. The chemical engineer 
his laboratory, 


men, 
brass 
with his microscope and 
will 


de 


of 


his testing machines is doing, and 
some remarkable things. The 
and the maintenance 
of quality is perhaps 

and more completely carried out 
than by 
the whole 


do, 


standards mor‘ 
chemical engineer, 
and 
manufacture of 
toward the 


the 
other 


by an\ 


means, tendency 
non-ferrous al 


of thi 


in the 
loys is recognition 
fact. 
be said that from the 
standpoint, and _ necessarily 
from the business standpoint, the brass 
foundry is rapidly forward 


It may now 


scientific 


moving 


Great masses of data of various kinds 
are being accumulated on every hand 


to put the art on a much higher plane 
Just as fast as the brass foundryman 
grasps the situation and apprectates the 
fact that all effort toward the improve- 
ment of his industry is quite important 
unto himself, just as rapidly as he real 
izes, as he is now doing, that the status 


of the brass world to the progressiy: 
world in general is his interest, in just 


that measure is he sufficient unto himselt. 




















Lessons in C hemistry 


By CHARLES VICKERS _ 











WING 


oxygen 


which 
copper 
while melted or 
to of redness, 
careful melting demands that the met- 
al should be shielded as much as pos- 
sible from this gas, and 
the idea might occur that this could 
be accomplished by closing the cover 
of the furnace, 


to the with 

combines with 
the latter is 
a temperature 


O ease 


heated 
contact with 


as this would largely 

But this is not the 
only manner in which oxygen reaches 
the copper, as it also passes through 
the furnace, being drawn by the chim- 
ney draft, and the greater this is, the 
more air passes through the fuel and 
the hotter the fire becomes, as the 
fuel is more rapidly consumed. .There- 
fore, it is necessary that an abundance 
of air should be admitted so that the 
fuel can obtain sufficient oxygen 
form a rapid union therewith, 
wise the fire will be dead and slow 
melting. Melters on natural draft 
furnaces are well aware of the neces- 
sity of “slagging”’ their fires after each 
heat and they know that 


exclude the air. 


to 
other- 


also this 














applies particularly to the last heat of 
the day, for if this duty is not per- 
formed, and the clinker is allowed to 
on the grates, there will be 
probability that they be 
unable to get out the heats on time. 
This is due to the fact that the pas- 
sage of air is obstructed by the clink- 
which covers the grate. The fire 
cannot get enough oxygen, so it lies 
dead, the heat being greatly pro- 
longed, and although it may melt, the 
metal will never become sufficiently 
hot to be used for pouring light or 
thin castings. order to obtain the 
necessary heat, plenty of air must be 
provided, and in_ brass’ furnaces, 
whether natural draft or fan-driven, 
there is always an excess of air which 
passes through the furnace at a high 
temperature, carrying oxygen with it, 
and it is this hot air, or gas, which 
affects the copper and from which 
it must be protected the 
salt and charcoal. 

The reason why coal and coke burn, 
is because they contain carbon, and 


remain 


every will 


ef, 


In 


by use 





of 











it is this substance which combines 
with the oxygen of the air, thereby 
producing heat. About 95 per cent of 
anthracite coal is carbon, and coke 
approximately 85 per cent. 
The air that enters through the grates 
of the furnace, or is driven in by a 
fan, combines with this heated carbon 
and forms another gas known as car- 
bonic acid (CO:). This gas is com- 
posed of carbon and oxygen in the 
proportions of two atoms“of the latter 
to one of carbon. It is a transparent, 
colorless gas, slightly acid smell 

taste. It is incombustible, wil! 
not support combustion, is heavier 
than air, and can be poured from one 
vessel to another, almost like water 
This however, is not always 
formed when fuel is burned, but only 
when it is completely consumed, by 
the access of abundant oxygen. When 
a fire burns slow, the oxygen is not 
of sufficient quantity to form carbonic 
acid and another gas is the result, 
which contains oxygen. This 
as carbonic oxide, oF 


contains 


in 
and 


gas, 


less 
known 


gas is 


















m- 
the 
‘ter 
ent, 
nell 
will 
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carbon-monoxide, and contains only 
half as much oxygen as the carbonic 


acid gas. Therefore, carbon-monoxide 
can be burned by giving it more oxy- 
when it becomes 
These two gases are very easily 
converted, one into the other, as the 
carbonic acid can be deprived of one 
atom of its oxygen and thus be con- 
verted into carbon monoxide. These 
reactions are continually occurring in 
furnaces and stoves and wherever 
fuel is burned. The air enters the 
bottom of the fire and its 
‘ombines with the hot carbon and 
carbonic acid. This gas, in 
order to escape into the chimney, must 
through the bed of hot coal 
above, which, in this condition, pos- 


gen, carbonic acid 


gas. 


oxygen 
forms 
pass 


sesses a great affinity for oxygen. It 
takes the oxygen from the carbonic 
acid, converting it into carbon-mon- 
‘oxide, or carbon with one atom of 
When this gas reaches the 
fuel, it contact 


oxygen. 
top of the comes in 
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with the air and burns back again 
to carbonic acid, providing the coal 
at the top is sufficiently hot to ig- 
nite the gas, which burns with a blue 
flame. Otherwise, it escapes into the 
air through the chimney, thus carry- 
ing to waste a large amount of the 
heat value of the fuel. . 


Gas Producer. 

This is, the principle of the 
ducer. The fire in the producer is 
kept covered with a thick bed of fuel, 
which is not allowed to become hot 
on top. Therefore, the carbonic acid 
gas that is formed is changed to mon- 


pro- 


oxide in passing through the bed, 
and is carried away to the furnace 
where it is burned. It will be seen, 


therefore, that the heat value of this 
gas must be greater than that of the 
rest of the fuel, or it would not pay 
to burn the latter to obtain the gas. 
For this 
managed in 


furnace is 
that the 


reason, when a 


such a manner 


ey ep 


4/o 


carbon-monoxide escapes unburned to 
the chimney, there is a great waste 
of fuel, amounting to more than two- 
thirds of its total heat value. This 
whenever a fire is cov- 
ered with a bed of cold fuel, a famil- 
iar example being the domestic, mag- 
azine base 


loss occurs 


burner, anthracite 
At night and on warm days in 
winter, the fire in this stove is 
checked by shutting off the air and 
pulling out a check which short-cir- 
cuits the draft, permitting it to enter 
the chimney direct, without passing 
through the fire. The latter is thus 
deprived of air and burns slowly, and 
would die out if it were not covered 
with a bed of fuel. The stove thus 
becomes a gas producer, only the gas 
escapes into the open air, as there 
is no means of collecting and saving 
it for future use. This is, therefore, 
a very wasteful method of using fuel, 
as in order to produce a little heat 


two-thirds of the fuel is wasted 


using 


coal. 


Autumn Meeting of the Institute of Metals 


Insti- 


Glas- 


Hie autumn meeting of the 
tute of Metals was held at 


gow, Scotland, Wednesday, 
Thursday and Friday, September 21, 
22, and 23. The first session was held 


Natural 
Philosophy building of the University 


the lecture hall of the 


Papers read and 
both at 


morning, 


Glasgow. were 
this 


while in the af- 


cussed meeting and 
hursday 
made to the fol- 
Motors, Ltd., 
Ship 
Fairfield 
North 
Park; 


rnoon, visits were 

Argyll 
lexandria; J. Brown & 
ulding Works, Clydebank; 
CO. 


Locomotive Co., 


vine works: 


Co.’s 


Ship Building Govan; 


British Hyde 


ss & Sons’, brass and bronze foun- 


Singer Mig. Co., Clydebank; G. 


& J. Weir, Holm Foundry, Cathcart 
Friday the visitors made an all- 
trip on the Clyde. 


Shrinkage of Alloys. 


Shrinkage of the Antimony-Lead- 
\luminum-Zinc- 
Soliditica 


ys, and of the 
vs, During and fter 


was the subject of an address 


ered by D. Ewen, of which the 


abstract: 


research 

data on the 
metals 
cation, as 


he object of the 


In such 


was to 
volume 
during and after 
would throw light on 
far this could be taken as an in- 
tion of the casting properties of 
n material. The apparatus con- 
sand mold for casting the 
extensometer to measure 
leneth, and a pyrometer 


res of 


d ofa 
bar, an 


nees of 


to record changes of temperatures. 
When the bars were cast they were 
sampled at several points and assayed 
to obtain the exact proportions of 
each metal. It 


was observed that 
pure lead shows no expansion, while 
pure antimony expands to a consid- 
erable extent, and when added to 
pure lead in increasing proportions 


the expansion of the latter metal was 
found to increase to a maximum at 


13 per cent antimony, which is the 
eutectic alloy, and melts at 228 de- 
grees Cent. Beyond the 13 per cent 


alloy, the expansion falls to a mini- 
mum at about 35 per cent antimony, 
and rises again to a second maximum 
at about 50 per cent and after falling 


gain it increases gradually to that 
of pure antimony. Thus, relatively 
large expansion is obtained at 13 per 
cent antimony, and from this point 


to pure antimony the expansions vary 
irom through a maximum to 
and thence up to pure an 


ZeTo 
zero again, 


timony 
Hardness Tests. 


1 = 
hardness 


this phenomen- 


It was thought that 
might help to explain 


on. The results obtained show that 
up to 13 per cent antimony the hard 
ness rises uniformly On passing 
this point, the hardness increases 
much more rapidly, and ssing 
through a maximum of 17.3 at out 


l 
80 per cent antimony it falls again 


very rapidly, down to pure antimony 
The alloy containing 23.5 per ent 
antimony nd 76.5 per cent Ile = 
‘ : > sew T ‘ ] 
four times as hard as pure lead, and 
f the alloys containing from 15 to 
) 


. erage x ee 
25 per cent antimony, which include 


varieties of type and bearing metals, 
those with the 
antimony may be 


expected to give th 








lower percentages ol 
] 


sharpest 
for this 


castings, as the expansions 


range of composition grad- 
ually diminish from a maximum at 
15 per cent antimony to a minimum 


at 30 per cent. The hardness, on the 
other hand, increases rapidly and fair- 
ly uniformly over this range, so that 
a cast alloy containing about 20 per 
cent antimony would appear to com- 
bine a iairly high hardness figure with 
good casting properties. 

The aluminum-zine — alloys 
ranged from 100 per cent zine to 100 
per cent aluminum, and it was found 
that all the alloys gave good cast- 
ings, those containing 50 to 60 per 
cent aluminum giving the cleanest and 
sharpest castings of the 


tested, 


series The 


hardness increases rapidly from pure 
zinc up to the alloy containing 4.31 
per cent aluminum, and then more 


slowly up to a small maximum at 








about 20 per cent aluminum, where 
it falls to a minimum at 30 per cent 
and rises again to 50 per cent alum- 
inum, the hardest alloy of the series 
\fter passing this point, the hardness 
falls to that of pure aluminum. The 
influence of small unts of alum 
inum in zine is very noticeable. The 
first bar, pure zinc, showed the us- 
ual crystalline structure, but another 
bar, with 2.4 per cent m, had 
a fine grain and was much stronger, 
while at 21 per cent alu 

racture was very fine 

tool steel, and was nd very dit 
ficult to break. The elongation, how 
ever, was low, as the bars did not ap- 
preciably bend, when broken. Che 
tensile strength was f 1 greatest 
at 20 per cent aluminum, which gave 
the maximum figure of 20 tons, pure 
aluminum being 3.6 tons Industrial 
applications of the aluminum-zine al 


loys are limited by 


74 


brittle under the influence of 


shock. 


become 
repeated 


Ccmmeon Defects in Alloys. 


Dr. 
per 


Cecil H. Desch presented a pa 
“Some Common Defects 

Alloys,” which is in 
follows: 


entitled, 
Occurring in 
part 

The diseases ‘of the non-ferrous 
metals have not been investigated as 
thoroughly as those of iron and steel. 
This is largely due to the number of 


as 


industrial alloys in use, and the fact 
that their characteristics are so di- 
verse that the conclusions arrived at 


by a study of one group, are of no 


value when applied to another. The 
result is that a manufacturer has to 
grope in the dark when called upon 


to modify a familiar mixture, or cre- 
ate a new one for some special pur- 
variations in the mode of 
preparations frequently fail to produce 
expected results. The only method 
of arriving at a successful result is, 
therefore, by repeated trials, which 
frequently involve the spoiling of 
many heats of metal, and even after 
the required result has been attained, 
subsequent changes of the alloy are 
apt to develop mysterious defects. 
the of alloys 
due to the enclosure of 
gas; brittleness or weakness, due to 
the presence of oxides or other drossy 


pose, as 


Some of defects are 


sponginess, 


matter and = inter-crystalline metal 
Sponginess is caused by gases, dis- 
solved in the molten metal or alloy, 


being released at the moment of sol 
idification. Unlike other — liquids, 
molten metals dissolve more gas as 
the temperature rises, so that the 


more the metal or alloy is overheated 
before the more gas it will 
dissolve such 1 sily 
remain 
metal 


casting. 

As 
supersaturated, an 

will usually contain 

at the moment of pouring than one 
that has only been heated to the prop- 
er casting temperature. This effect 
may. of course, be corrected by re 
melting and the proper 


i 
temperature. 


solutions ea 
overheated 


more ds 


pouring at 


Dross in the Metal. 


presence of oxides or 


due to insufficient care in 


The 


may be 


ase 


to separate 


solves in the liquid to any 
extent, hence 
n why a 
brass 


i 
an alioy, 
eoxidizer 1s 


into the mold along with the 
especially in 
different metals 

widely in their 
11 

added in casting 
( xide 

rise to planes of we Alum 


pouring, allowing dross to be c: 
or to overheating, causing 
I] the c of zine 
The oxides of 
ide] tendency : 
from the alloy and to rise to the sur 
face Copper oxide is the only one 
which di 
appreciable 
which 1s 
forms well developed crys 
which are hard and brittle and 
t 
oxide is liminate 


1 

akness 
to ¢ 
tendency 


difficult 
has a remarkable to 
form thin pellicles surrounding 
of the liquid, and thes¢ 
prevented from uniting 
always appears 


skin, 


drops 
drops ire thus 
Pure molten 
to be sur 
this be 


aluminum 
rounded ‘by a thin 
havior is also exhibited by its a 
The ox'de of magnesium resembles 
zinc, and its presence in nickel often 
cracking when the metal is 


and 


11 ‘ 
OysS 


causes 
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rolled, if magnesium is used to de- 
oxidize. The other deoxidizers of 
importance, manganese, phosphorus 
and silicon, form oxides which are 
readily eliminated in the form of 
slag, and enables them to combine 
with some of the constituents of ei- 
ther the crucible or the flux to form 
fusible. compounds.  Brittleness, due 
to the enclosure of oxides, is thus 
prevented by using one of the last 
three deoxidizing agents in casting. 


Antimony in Alloys. 


A very minute quantity of antimony 


also renders brass cold short. The 
remarkable brittleness produced by 
the addition of mere traces of lead 


or bismuth to gold, observed by Rob- 


erts-Austen, is accounted for in the 
same way. The microscope is of 
great assistance in studying such 
cases as these, although skill is re- 


quired to render minute quantities of 
eutectic visible in a soft, tough metal, 
such as copper. Lead is frequently 


added to bronzes for steam fittings 
to increase the ease with which they 
are worked, but the amount of lead 
which can be held in_= safety by 
bronzes is very small, and any ex- 
cess above the limit causes weak- 


ness at the temperature of the steam. 


Inequalities of Composition. 


Defects due to inequalities of com- 
position may be due to imperfect 
mixing of the ingredients, separation 


by gravity during solidification and 
segregation in the mold. When there 
is a difficulty in mixing the ingred- 


ents 


i uniformly, the usual cause is 
their difference of specific gravity, a 


light metal, such as aluminum, hav- 
ing a marked tendency to float, while 
a heavy one, such as lead, sinks. In 
iddition to this, the property of cer- 
tain. metals, particularly aluminum, 


of becoming enclosed in a film. of 
oxide as soon as molten, is a difficulty 
obtainin uniform 


in the wav of goa 

mixture. There is also the case of 
metals which do not mix when molt- 
en, but behave like oil and water. If 
sufficiently stirred. thev may _ be 
brought into the form of an emul- 
sion, but the extent to which separa- 


tion into two layers takes place again 
vill depend on the rate of cooling. 
Lead only dissolves to a very small 
extent in most bronzes, and .if al- 
lowed to cool slowly will collect in 
lower part of the ingot, which 
contains more lead than the up- 
part. In a few instances, an 
lsi different metals is de- 
prepared, as in the plastic 
bronzes for bearings. These 
onsist of bronze meshwork, hold- 
ing lead in the cavities. The quan- 
tity of lead far exceeds that which 
can be held in solution in the liquid 
and unless casting is carried on 
under the proper conditions, the emul- 
sion tends to separate and the lead 
becomes concentrated in the lower 


asting. 


| of 
liberately 


us¢ d 


state 


' rt ct the Cc 
part i tl \ 


Separation by Gravity. 


of the 


The most 
separation of 
during 


lovs 


familiar example 
constituents by gravity 
solidification is that of the al- 
of tin and antimony, or bearing 
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metal mixtures containing these met- 
als. The cubes of the tin-antimony 
compound are the first to crystallize 
and tend to float to the surface, be 
coming almost entirely concentrated 
in the upper part of the casting. This 
is avoided by rapid chilling. 


Segregation of Impurities. 


The segregation of impurities in 
steel ingots has been the object of 


repeated study. The only case which 
has been thoroughly investigated I 
the non-ferrous alloys is that of gold 
and silver bullion. In _ general, if 
may be said that those impurities 
which form fusible eutectics in the 
bronzes, such as lead and _ bismuth, 
will accumulate in the central part 
of the ingot, thus producing an un- 
soundness in large castings, even 
when the proportion of impurity cal 
culated on the whole mass is not ex- 
cessive. Hard phosphor bronzes are 
often defective through lack of uni- 
formity in their composition. Ex- 
cessively coarse structure due to cast 
ing at too high a temperature, is a 


defect caused by the formation of 
large crystals, having little mutual 
adhesion, as in the case of the cop- 
per-zinc alloys, rich in zine. The 


strength of an alloy depends on the 
degree of interlocking of neighbor 
ing crystal grains, as well as on their 
size, therefore the dependence ot 
strength on casting temperature and 
degree of chilling is of a complex 
kind, and the conditions governing 
crystallization demand much further 
investigation. 


Heat Treatment. 


Quenching at high temperature: 
results in a coarse grain. For ex 
ample, alloys of the Muntz metal 
class, and certain of the tin and 
aluminum bronzes, which normally 
are changed by quenching from 


temperature above a certain limit int: 
a single, solid solution. Such alloy 
are harder and stronger under ordin 
ary loading than the normal alloys. 
but at the same time they are more 
brittle, and resistant to shocl 
The coarse fracture and the peculiar 
“crinkled” surface of tensile test-piece- 
of alloys treated in this way are very 
characteristic. Occasionally, — suc! 
quenching is intentionally resorted 

in order to increase the strength 

the cost of some sacrifice of ducti 
ity, but the treatment is not without 
its dangers, and error in the quencl 
ing conditions may render the all 
brittle. Heating at too high a ten 
perature, or for too long a time du 
ing annealing, produces a dangero 
coarseness of grain that is well know 
Differences of opinion exist regardin: 


less 


the cause of the defect occurring 
high temperatures known as “burn- 
ing,” and I am inclined to regard tl 


burning temperature as that at whi 
zine held in solid solution has a ce 
tain appreciable vapor pressure. 


Mechanical Defects. 


Many defects are due to mecha 
ical rather than to chemical cause 
These include shrinkage cracks, whi 
may be due to the unsuitable arrang: 
ment of the mold, to a wrong casting 
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temperature, or to the brittleness of 
the alloy at a temperature just below 
that of solidification. The latter con- 
dition is the cause of the great tend- 
ency of aluminum-zinc castings to 
crack during cooling. It is said that 
fire-cracks never appear in pure met- 
als, while they are yery characteristic 
of solid solutions, German silver be- 
ing particularly liable to this defect. 
It is remarkable that the state of 
strain referred to may be partly re- 
moved by shock. Thus, in order to 
prevent the developments of fire- 
cracks, brass and bronze rods are 
sprung, by bending sharply, coils of 
wire and heavier objects are “belted” 


with a wooden mallet. Most alloys 
show an increased brittleness at 
some characteristic temperature, of 
which cracking during hot working 
is an example. Many bronzes have 
only a small range of temperature 


within which they may be safely 
worked, and the connection between 
these temperatures and the constitu- 
tion of the alloys has been very im- 
perfectly investigated. The  recog- 
nition of conditions of strains in met- 
als and alloys is best accomplished by 
means of physical tests, their mi- 
croscopical study being a matter of 
creat technical difficulty. 


Other Defects. 


There remain a few defects which 
rise in the course of the use of al- 
lovs that do not fall under one of 
the above heads. The whole problem 
of the corrosion of alloys in the 
course of wear is very complex. For- 
unately, a special committee of this 
nstitute has been formed to collect 
data bearing on the subject, and to 
nduct investigations, and it is there- 
re unnecessary to make further ref- 
rence to this matter here. ‘he con- 


litions which effect the liability of 
lloys to mechanical erosion also de- 
ind further study. A case of the 
greatest importance is that of the 
erosion of high-speed propellers by 
the action of eddies. Some remark- 
le specimens, now to be seen at 


the Japan-British Exhibition, showing 
tches near the middle of each blade 
ded to a depth of as much as 1% 
hes, while the rest of the blade is 
ite smooth, illustrate the necessity 
a thorough study of this question. 
appears that certain bronzes are 
liable to the defect—at least in 
same degree—and it is very de- 
ble that a relation should be es- 
lished between the microscopic 
ructure and the liability to erosion. 
er forms of erosion produced by 
| particles in suspension, also de- 
don the internal structure of the 
\ 





Magnetic Alloys. 


fagnetic Alloys Formed = from 
Magnetic Materials,” was the sub- 


D 


\ 
of a paper presented by A. 
ss, which is briefly as follows: 


\lloys are divided into two classes, 
enetic and non-magnetic. The term 
ra-magnetic more accurately  de- 
many of the latter as 
powerful magnetic 


class, 


influences, 


Scribes 
ler 








Tae FOUNDRY 


become magnetic. The 


they 
magnetic effects produced by the ad- 


feebly 


mixture of different elements are of 
great interest, as many of these alloys 
have valuable commercial applications. 
Thus, chrome and tungsten steels, on 
account of their great retentivity, are 
especially suited to the production of 


permanent magnets, while the addi- 
tion of silicon or aluminum to iron 
results in increased susceptibility to 


magnetization, thus rendering the ma- 


terial well adapted for transformer 
work. The effects produced by alloy- 
ing two magnetic elements, iron and 
nickel, are still more remarkable, an 
alloy of 3 parts iron and 1 part 
nickel being non-magnetic, or rather 


para-magnetic, while the reverse phe- 


nomenon was produced by certain 
binary and ternary alloys of manga- 
nese and aluminum, manganese and 
arsenic, manganese and boron, man- 
ganese and bismuth, manganese and 
antimony and manganese and tin. 
Copper-Manganese-Aluminum. 
The most remarkable of these are 


the copper-manganese-aluminum group, 


known as the Heusler alloys, some of 
which are so susceptible that they 
have a saturation intensity of mag- 


netization equal to 80 per cent of that 
of pure nickel. In these investigations 


magnetic tests were carried out on 
alloys of copper and manganese, alu- 


minum, tin, antimony and_ bismuth. 
These were ternary alloys and severat 
bars of each alloy were prepared and 
tested so that the effects produced by 
thermal treatment might be studied, 


and their variation with the composi- 
tion of the alloy noted. The binary 
group included copper and manga- 
nese, copper and aluminum, copper 
and antimony and copper and_ boron. 
The materials used were of the high- 
est purity, the copper being 99.85 per 
cent pure, and the manganese, 98.5 
per cent pure, the impurity of the 
latter being iron, which had no effect 
on the results. In preparing the al 
loys the manganese-copper alloy was 
first made, and the third metal added, 


the composition being 3 parts manga- 
nese to 7 parts copper, as this 
a low melting point, 870 degrees Cent 
The metal was melted in a= special 


. 7 rt 
crucible under fused barium 


gave 


‘ l- a - 
a layer ot 


chloride, to prevent the absorption of 
carbon and was cast in dry sand 
molds lined w'th whiting. The ternary 
alloys were cast vertically in the form 
of cylinders, 9 inches long and 7-16 
inch in diameter, while the binary al 





loys were cast into small rods, 4% 
x 1% inches. Both binary and tern- 
ary alloys were tested to determine 
their magnetic quality as cast, to find 
the most simple and = efficient heat 


treatment for bringing the alloys into 
a stable condition with the 1 
possible magnetic 


quality; to 
gate changes in magnetic properties 
produced by different temperatures; to 
determine the critical temperature and 
to examine the effects produced by 
quenching, annealing and_ baking the 
alloys . The tests were carried out by 
means Of a magnetometer Extremes 


of temperature were realized by the 
aid of liquid air and an electric 
nace, and were measured by a plati 
num-iridium thermo element, used in 
conjunction with a multi-voltmeter. 


The compositions of the 


7 alloys were 
as follows: 
Alloy, Copper, Manganese, Aluminum, Tin, 
No. per cent. per cent. percent. percent 
1 75.5 16.0 8.0 
2 62.0 25.0 12.5 
3 54.0 30.0 15.0 
4+ 60.2 29.1 none 14.1 
5 58.7 23.5 none 16.1 
6 27.6 24.9 none 18.0 
7 49.2 20.4 none 29.8 
8 43.4 18.1 none 40.0 
9 36.4 15.0 none 48.1 
No. was by far the most strongly 


magnetic in the aluminum alloys, and 
No. 8 was the best in the tin series. 
The castings were tested as cast, both 
at room temperatures and when cooled 
down to —190 degrees Cent. For this 
last test a special apparatus was de- 
vised, in which the specimen was en- 
closed and subjected to this low tem- 
perature, which was li 


obtained by | 


quid air. The improvement effected 
by cooling was large in the case of 
the copper-manganese-aluminum alloy, 


and 


was considered all the more re- 
markable as most magnetic materials 
are less susceptible to magnetization 
at low temperatures. The copper- 


manganese-tin series, however, were 


not affected by lowering the tempera- 


ture. It was also found that anneal- 
ing at temperatures between 150 to 
. : ; 2 

<00 degree Cent., improved the alloys 
by removing casting strains, and that 


quenching at high temperatures great- 
ly lessened their magnetic susceptibi 
lity, which however was regained afte 
a period of rest. Experiments mad 
on copper-manganese and antimony al- 
loys, showed them to p proper- 
ties similar to the copper-manganese- 
aluminum but the bismuth 
bronzes differed materially, as an al 


“4 


= 


SSESS 


series, 


. + ~ ¢ 2 - 
loy ot copper, 43 per cent; manganese. 
17 per cent and bismuth, 39 per cent, 
became much more magnetic. on 
quenching at 300 degrees Cent., the 


treatment resulting in an enhancement 
of over 60 per cent in the intens'ty of 
magnetization. 


Quenching, therefore. 


had an entirely opposite effect o1 
these alloys to that of the copper 
manganese-aluminum series. The cop 
per and antimony alloys were fairly 


17 -ar +} } 
susceptible when the 
manganese t 
used, 


$ a a 2 
roOrmula, 3 parts 


Was 


? ar _ 
) £ parts antimony 
1 7 1? 


and a manganese-boron 
was very similar, but it was found im- 


itl 


“ay 
possible to 


obtain castings free from 

bl 1 le 11 , , o@ } 
DIOW-NOl1es. MmoysS Of copper with 
manganese and copper and aluminum 
were in general very feebly magnetic 
the exceptton being 10 per cent alu 
minum bronze, which possessed ma 
netic properties very sim‘lar to tl 
copper-manganese-aluminum series 
Other papers presented at this meet 
ing follow “The Heat Treatment 
Brass,” by G. D. Bengough and O 
I. Hudson; “The effect of Silver 
ss : : 
Bismuth and Aluminum Upon the 
Mechanical Properties of ‘Tough 


Pitch’ 
F. 


Copper Containing Arsenic,” 
Johnson; the paper entitled “Metal- 
lography as an Aid to the Brass Foun 
dry.” by H. S. Primrose, is publishe 


elsewhere in this issue. 


The S. Obermayer Co., Cincinnati, 
manufacturer of foundry supplies and 
equipment, is sending to the trade a 


four-page folder, describing its com- 


pound for briquetting cast iren borings 

















Valve Stems 


We have recently started a brass foun- 
dry for the production of castings for 
our finishing department, which consist 


largely of valves, stems, seats, etc. We 
experience considerable trouble with the 
stems, which are about I 3-4 inches in 
diameter by 13 inches long. We have 


tried every way of molding and gating 
we could possibly think of, but the cast- 
be when 


them flat, and when made upright they 


ings cannot machined we pour 


have a large hole running down the cen 
ter which only becomes visible after the 
end ts machined. We use a skimming 
gate and run four castings in a mold, 
but rarely get more than one. We melt 


the metal in natural draft furnaces and 
scrap produced 
operations in I his 


10 


use largely, by other 


works, consists 

which 
~ - . ] - > 

as Wwe have io 


We also 


ow brass p 


our 


mostly of borings, doubt con- 


tains a lot of iron, means 
of separating tt. 
Bi 


yell 


have a large 


quantity of pe, which we 


wish to use before purchasing new ma- 


terial. We were advised to use a mizr- 


ture of 80 pounds of copper, 12 pounds 
J il t 


of yellow brass pipe, 5 pounds of tin 
and 3 pounds of lead. 

The brass is not at fault as you hav 
a good rich metal which might be cheap 
ened a little by using more scrap brass 
or increasing the yellow brass, but 


will not prevent the hollow 
is : ] ] } heinl 


ter, which simply caused shrink 
age. It is the same thing as the pipe 
in a steel billet, which has been found 
so difficult to overcome, and it is to 
avoid such piping that the brass found 
er prefers to cast such work flat. The 
stems can be cast in a vertical position 
if desirable and the best method of pre 


venting shrinkage is to place a sullage 
head on the especially in work 


casting, 


of large diameter It is not advisable 
to make this head or ris flaring up 
wards with the idea f getting lot 
f metal to feed, because it wil ang 
11 the S id < d large] reat its ) 
yect It should be run st t up f 
the ne diamete S cast 1K 
be sufficiently igl é 1D 
nd prevent its te t S 
Small stems, howev: 1 ( ist 
horizontall that bei ea WW 
Some foundryme 1S nall ind 
pour the metal hot, while rs us 
heavy sprues and pour comparatively 


=< lll Brass Foundry Difficulties 





SOLVED BY EXPERTS 


cool. The latter is the safest method. 
Therefore, place the sprue near the cast- 
ing at one end and let it be slightly 


larger in diameter, and cut the gate from 
the to the casting at 
large as half of the diameter 
stem. A gate 

flat one, should be 
in the cope and 1-3 in the drag. 
the 


sprue or feeder 
least as 
of the round is better 
cut 2-3 
When 
not 


eo,» 
Use 


small 


than a and 


it is 
into it. 


is of large size 


feeder 
to 


a separate 


advisable pour metal 


pouring sprue of 
to the 


a tangent to 


connected 
cut at 
This 
to 
while 


diameter feeder by 


a small gate its 


circumference. small will 


it 


gate 
the 
pouring, 


head 
that 
When pour- 
to the 
the riser and if the castings 
the of the 
the hotter. A 
4-inch cope is ample for a 2-inch bar, 


make possible keep 


full of metal sO 


the dirt remains on top. 


ing it is not necessary cover 


head of 


shrink, increase height 


head, or pour metal 


and a 3-inch cope can be used. One 


thing to be kept in mind is to always 
place the feeder as close to the cast- 
ing as possible for brass and on up- 
be 


straight or 


right, solid, cylindrical work it must 
on top. It should be 


should slightly taper away from the 


either 


casting 


+ 


Pit Furnaces 


We are installing a battery of natural 
draft crucible furnaces in our new brass 
foundry and have a difference of opin 
ion with our foreman regarding the man- 
should be placed. 


Our idea is to set them in a that 


ner in which they 
pit SO 
the tops are level with the floor, which 
is the practice followed in most foun- 

think this makes a 
arrangement. The foreman, 
is better to have them 
the of 
the floor, as he says they are easier to 
placed, the 


operator does not need to stoop so much. 


dries, and we very 


neat how- 


ever, contends it 


raised several inches above level 


yun when so as furnace 


Let us have your opinion on the subject. 


We quite agree with your foreman 


that the furnaces are better to work 
when raised above the floor, but we 
concede that your point is well taken 
in regard to appearance, as the flue, 
floor and furnaces are entirely level 
and present an unobstructed view, 
especially when they are located in 











the center of the shop. However, 
they will take up just as much room, 
whether raised or not, and the high 
tlue is probably more convenient for 
crucible storage purposes. Should 
you decide to raise the furnaces, ele- 
vate them about 10 inches above the 
floor level. Your pit will then be 3 
feet deep, and bring the flue up so 
that it will be level with the furnace 
tops. The branch flues which con- 
nect each furnace with the main flue, 
should be of cast iron and of ample 
area, say 6 x 8 inches, and so located 
that the top of the flue is level with 
the top of the shell, it being unnec 
essary to place a row of bricks on 
top of the flue, as the furnace is then 
only deepened without improving its 
melting qualities. To improve the 
appearance of the battery, a cast iron 
plate can be bolted along the raised 
front of the furnace so they present 


the appearance of a step. You will 
find that the foreman is correct in 
his statement about the furnaces be- 


ing better to work when elevated, as 
the step protects the feet of the op- 
erator from the heat. He also stoops 
less, and it is just as easy to remove 
the 
than if they are placed level. 


Brass Ferrules 


We have orders for large numbers 


pots and, if anything, more so, 


brass ferrules for plumbers and are ex- 


periencing a great deal of trouble 


getting them to run. Several different 
methods of molding have been tried, 
without any marked success, and we 
would be pleased to obtain some 


formation about this class of work. Thie 


metal we are using ts as cheap as p 


sible, consisting largely of yellow bras 
sevap. 
The most important requisite 


¢ 


the successful manufacture of plumb- 


and 
instance the fo! 
Copper, 53 pounds 
10 lead, 
aluminum, 6 
the maximum 
lead that 
alloy 
metal. 
from 


ers’ 
fluid 
lowing formula: 
41 


pounds; 


ferrules, is a cheap 


alloy, as for 


zinc, pounds, ounces; 


ounces. 
represents quantity 


zinc and can be used t 


and 
The 


new 


gether in an produce 


strong ductile mixture 


usually made metals, | 


vellow scrap can also be used, 


Thi 


highly 


5 


, 


it 


n 








umb- 
ighly 


T¢ 
hind: 
ad, 
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which case rolled material is better 
than old cast scrap, because the 
former can be zinced and leaded to 
the limit, and a standard mixture es- 
tablished from which fairly uniform 
results can be expected. Cast scrap dif- 
fers so widely in composition, that a 
considerable margin of safety would have 
to be allowed when making additions of 
zinc and lead to cheapen the mixture. 
The use of aluminum increases the fluid- 
ity of the alloy to such an extent 
that no difficulty is experienced in 
running any size of ferrules in green 
sand. The metal can be melted con- 
veniently in any type of crucible tilt- 

hundred 
carried to 
the molds in small hand ladles, sim- 


ing furnace of — several 


pounds capacity, and is 


ilar to the ones used in iron foun- 


dries. The large sizes of ferrules 
are gated individually from the _ in- 
side, being molded vertically, and 


leave their own core in green sand. 
Some rapid system of molding should 
be adopted, the patterns being either 
mounted on molding machines or put 
either case it will 


be necessary for them to be 


on a board. In 


given 
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perfect draft and finish, so they will 
leave the mold without 
otherwise’ the 


tearing the 
broken sand 
would drop to the bottom, and ruin 
the casting. The pins on the flasks 
should be of sufficient length to 
guide the pattern board until the 
patterns have cleared, and no finish 
is attempted on the 
cope, lifted off, carries the 
gates and sprues, and the board is 
lifted with a straight, steady lift, any 
dirt that drops being either allowed 
to remain, or is pressed back by re- 
turning the patterns. To make this 


edges, 


molds. The 
when 


class of castings successfully, requires 
special equipment so that molds can 
be rapidly made, and the system of 
pouring 


must be so organized that 


the metal is handled with certainty 
filled 


splashing into 


and rapidity, each hole being 


at one dip, without 


adjacent ones. 


Commutator Bars 
When making repatrs to commutators 


we sonmictimes find it necessary to case 





new bars, using one of the old bars as a 
pattern. 


We have dificulty in making 
a copper of appreximately the same tem- 
per as the rolled bars we are replacing. 

Cast copper commutator bars, of the 
same degree of hardness as rolled ma- 
terial, are made as follows: Copper 100 
pounds, melt under charcoal and add 5 


ounces of yellow phosphorus. The 
hardness of the copper can be varied 
by an increase or decrease of the phos- 
phorus. Thus, when 1% pourds of yel- 
added to 100 


pounds of copper, in a series of tests 


low phosphorus’ were 


recently made, the metal was much 
harder than the rolled stock. For the 
next test the phosphorus was reduced 
to 10 ounces, but was still found to be 
too much, and it was finally decided that 
5 ounces was the correct amount to use. 
The castings will be solid, but the con- 
ductivity of the cast bars will be much 
lower than the rolled. It is difficult to 
see how this can be avoided, as other 
lLardening elements such as iron, silicon 
aid tin, all greatly lessen the conduc- 


tivity of copper. 


Metallography im the Brass Foundry 


RACTICAL  metallography, — af- 
P though not yet raised to the 
status of an exact art, is grad- 

coming to be regarded as a 


valuable aid to the chemist in a well 
works 


ually 


non-ferrous 
The microscopical 
tion of the structure of 


equipped making 


alloys. investiga- 


alloys is 


largely superseding the method of 
udging quality by fracture, and is 
*Presented at the Glasgow meeti-g of the 


Institute of Metals. 


By IT. S. Primrose 


undoubtedly a more certain guide to 
the foundryman who wishes to es- 


cape the repetition of serious fail- 
ures due to causes other than change 
of chemical composition. 

The text books 
subject mostly take up the theoreti- 
cal side of the constitution of the 


alloys, many of which have little or 


dealing’ with the 


no practical or industrial value; and 
those which do not fall into this cat- 
egory are usually only given as ex- 


amples of good or 
Thus 


plied to the needs of the 


selected speci- 


mens. metallography, as ap- 
brass or 
bronze founder, still lacks the need- 
ed degree of standardization, and the 
object of this paper is to discuss 
some outstanding cases met with in 
a large workshop practice, in which 
the pathological examination of a 
few failures and defective gun metal 
castings has been not only instruct- 


ive, but of considerable 


utility in 




























iG. 1—Gun Metat Fracture, NATURAL 


Sizk, OstigueE ILLUMINATION 


Fic. 2—Gun METAL FRACTURE, SHOWING 


WELL-DEFINED ORIENTATION 
(Magnified 20 diameters) 








Fic. 3—Gun Metat Test Bar, SHOWING 
Goop CRYSTALLINE STRUCTURE 
(Magnified 60 diameters) 
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Fic. 4—Gun Meta Test Bar, SHOWING 


Bap STRUCTURE 


(Magnified 150 diameters) 


discovering what faults to avoid, 


more particularly when chemical 


analysis afforded no clue. 


Structural Deficiencies. 

The usual standard to which most 
foundries have to work is governed 
by rigid specification of the tensile 
strength and elongation of test bars 
from the castings: produced, and 
while this method affords a valuable 
check upon the acceptance of faulty 


workmanship, failure generally re 


sults in throwing the onus on to the 
metal, but most cases of microscopic 
examination reveal the fact that 
structural deficiencies are to blame. 


ultimate strength and degree of 


The 


elongation which a metal possesses 


depends entirely on the nature of the 


crystalline arrangement, and this, in 


turn, depends upon the rate of solid 


ification, as also to a less extent on 


the rate of cooling after solidification 


For each metal or alloy there is a 


certain size and arrangement of crys- 


Fic. 5—Gun METAL, SHOWING BRITTLE 
AND Bapty FITTED STRUCTURE 
( Magnified ( Magnified 
240 diameters) 90 diameters) 
tal grain which”) gives maximum 
strength and durability. If this be 
exceeded, then there is not sufficient 


interfocking of the crystals, and thus 
large cleavage planes are formed, but 
if the crystal grain be too small, the 
interlocking may be so minute as to 
be almost valueless. 


Appearance of a Fracture. 


As fracture 


depends 


appearance of a 
the 
made, its practical value is very lim- 


the 


largely on way it is 


ited. If the structure 1s microscopic 
and visible to the naked eye, it us- 
ually indicates a too coarsely crys- 


talline structure, or that the specimen 


has been broken hot, as is shown in 
ig. 1, which represents the _ holo- 
crystalline.structure of a gate of a 
gun metal casting reproduced natural 
size. When the structure is of fine 
grain a hand magnifier may be used, 
but this reveals nothing of the real 


for investigat- 


ing which a microscope must be em- 


or internal structure, 


Fic. 6—Gun Meta Test Bar, SHOWING 
BLow-HOotes 


(Magnified 30 diameters) 


To 
focusing even 


the 
pare a 


the 
smoothest 


ployed. avoid difficulty of 


the parts of 
fracture, it is necessary to 
the 
and this is done by polishing. 
taken to 
that the polished surface is kept per- 
¢s- 


pre- 
metal, 

Care 
insure 


plane surface of 


must, of course, be 


fectly level, and “hog-backing” 


pecially should be avoided File- 
marks and scratches are removed by 
application of successively finer em- 
but 
are so excessively soft that even the 
and the 


mark- 


ery papers, most copper alloys 


finest French emery paper 


most delicate touch will leave 


ings which will obscure the structure. 


The excessive precautions recom- 
mended for the final polishing of 
specimens intended for _ research 
work are not always necessary for 
workshop practice, or as a foundry 
check. A quite satisfactory final pol- 


ish can be imparted by the use of a 
“Selvyt” cloth, stretched upon a pol- 


ishing disc, moistened with water 


carrying a small amount of diaman- 























Fic. 7—Gun Meta Test Bar, COoNTAIN- 
ING BLtow-Ho.Les, ARISING FROM 
STEAM IN THE MoLp 


(Magnified 30 diameters) 


Fic. 8—MICROSTRUCTURE OF 


AFTER REMELTING 


30 diameters) 


iG: -/. 
( Magnified 


GuN METAL, 





Fic. 9—PHoto-MICROGRAPH OF 10 PER 
Cent PHOoSPHOR-TIN 
(Magnified 60 diameters) 




















October, 1910 


Tae FOUNDRY 





























Fic. 10—PuHoto-MiIcroGRAPH oF 10 PER 
CENT PHOSPHOR-COPPER 


(Magnified 90 diameters) 


tine polishing powder in suspension. 
The development of the structure is 
variously accomplished, but the struc- 
ture is most usually revealed by etch- 
ing with alcoholic solution of ferric 
chloride, copper ammonium chloride, 
etc., and recently heat or oxidation 
tinting has been coming into vogue. 
This treatment attacks the 
different 


various 
constituents at rates, and 
the process must be stopped imme- 
diately the mirror brightness of the 
destroyed. This 
often distinctly shows the orientation 
of the crystals to the naked eye, but 
when this is not the case a low mag- 
nification of 20 or 30 diameters, us- 
ing oblique illumination, will almost 
Sometimes this orien- 
tation is also visible by vertical il- 


surface has been 


surely do so. 


lumination, and is shown in Fig. 2. 
The most definite results are, how- 
ever, obtained by vertical illumina- 
tion, which is got by a _ small re- 
flector placed in the tube of the mi- 


Fic. 11—Gun Metat Test Bar, SHow- 
ING CAVITIES CONTAINING OXIDE 
INCLUSION 
(Magnified 60 diameters) 


croscope, which, for ordinary work, 
may be of quite cheap construction, 
as the 


magnifications usually em- 


ployed are low. 
Photographing Specimens. 


records are de- 
sired to be kept, or when special in- 


If photographic 


vestigation is required, it is usually 
advisable to employ a more scien- 
tific instrument. The difficulty of 
photographing is not great, as all the 
necessary lenses are present in the 
microscope combination, camera bel- 
lows only being required. In _ this 
case it is found best to examine the 
projection of the specimen on the 
screen rather than the optical image, 
and while the etching colorations give 
a better idea than a photograph, the 
latter is permanent, and can be _ sub- 
sequently referred to. 

The photo-micrographs of gun met- 
al specimens 
are reduced 25 per cent, in reproduc: 


herewith reproduced. 


Fic. 12—Gun Meta, SHown InN Fie. 11 
IMPROVED BY THE Use oF 0.5 Per CENT 


’ 


PHOSPHOR-COPPER IN REMELTING 
(Magnified (Magnified 
240 diameters) 60 diameters) 


taken from test 
bars which were attached to actual 


ticn, and are all 


castings, and subjected to tension to 
determine tensile strength and elong- 
ation. The composition of the speci- 
mens is that of the usual admiralty 
gun metal, 88 per cent copper, 10 
per cent tin, and 2 per cent zinc. 
The castings were made in dry sand 
molds, and as nearly as possible all 
under the same -conditions of cool- 
ing. 

With gun metal castings the tem- 
perature of pouring has a great in- 
fluence on the strength of the fin- 
ished castings. The chief cause for 
the differences which exist in the 
quality of the metal is the different 
rates of cooling and freezing. In 
the case of the pouring being at a 
high temperature, just before freez- 
ing commences, the sand of the mold 
becomes highly heated, and so the 
freezing of the metal is slower than 
when the metal is not so hot at 
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Goon, 


Fic. 3RONZE CASTING, SHOWING 





3uT Pittep STRUCTURE 
(Magnified 30 diameters) 








Fic. 14—Gun Metact Test Bar, SHOoWw- 
ING Goop STRUCTURE 


(Magnified 30 diameters) 














Fic. 15—Gun Metat Test Bar, SHow- 
ING INSUFFICIENT INTERLOCKING 
OF CRYSTALS 
(Magnified 30 diameters) 
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first, and hence the crystals have 
time to grow and form a good strong 
interlocking structure. This is well 


shown in Fig. 3, which is the photo- 
micrograph of a test bar from a cast- 


ing poured at 1,100 degrees Cent. 
and slowly cooled. A_ similar bar 
cast at a much lower temperature 
(950 degrees Cent.) was cooled much 
more quickly, and in this instance 


not only have the crystals been pre- 
but the con- 
have remained 
of 
well-defined 
which is be 
the higher magnification of 150 diam- 


growing, 
the 
practically in a 


vented from 


stituents of metal 


state solid solu- 


tion with no structure, 


seen to unresolved by 


eters in Tig. 4 The difference in 
the tensile strength and elongation 
of the two pieces is also very well 
merked, showing the difference in 


strength of the two pieces of metal. 
Casting Temperature. 


practically 
that 
of 


consequent 


As the casts are 
the same composition, it 
the the temperature 
casting, hence the 
must 
the 
formation of 
that 
high 


two of 
follows 
variation in 
and 
rate of cooling, have a very 
structure 
the 


stand 


distinct effect in or 


crystalline metal. 


In castings have to the 


test of a water pressure the 


type of ‘structure is im- 
that the 
pouring such castings has to be care- 
If it is when 
resulting be 
and will not stand 
even a moderate pressure of, say 80 
to 100 inch, 
stead pressure 
The rea- 
obvious from a con- 
sideration the microstructure, 
the of the light 
copper-rich ground mass, Fig. 3, have 


interlaced 


portant, so temperature of 


fully watched. too low 
the 


and weak, 


run, casting will 


porous 
pounds in- 
the 
and 


per square 


of necessary of 


‘700 pounds upwards. 
son for this is 
of as 


interstices colored 


been filled in with small land-locked 
seas of eutectic, and thus soundness 
results, but with the quick, uniform 


contraction of the solid solution, in- 
tercrystalline pores have been devel- 
oped, and show as microscopic holes 
throughout the poor metal, Fig. 4. 
this, it 


the 


Following would 
that 


castings, 


on appear 


quality in all 
for 
thick castings should not be so high- 
ly heated that 
work. 
of 
must 


tO ge same 


tf 
the metal large and 
which is 


Thus 


metal 


when cast as 


used for much thinner 


the casting temperature 
but 


the 


gun 
constant, 


is not a neces- 
of 


internal 


sarily vary with weight the 
and 
the of 
projecting parts 
the 
this 


can 


casting, as well as its 


external form, and number 


branches, and 
the 


is careful, 


arms, 


on casting. Now if founder 


and bears fact in 


difficulties be 


mind, 


many over- 
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come by arranging his molds of dis- 
similar castings, so that those of a 
light nature are first with hot 
metal. It is evident, that by using a 


cast 


ladle a great variety of casting tem- 
peratures can be got, and occasional 
may be made 
of the molds if the 
too high for the nature of the work. 


pauses between some 


temperature is 


Rapid Cooling. 


Excessivel¥ rapid cooling has the 
effect of rendering gun metal very 
brittle, and almost steel-like in ap- 
pearance and hardness. A_ sample 


quenched from just below the solid- 
ification point evinced a very marked 
change in structure, as shown in Fig. 
high magnifi- 
the 
pure 
ground 


5, and this required a 
240 


separated in 


cation, diameters, to show 


copper almost 


crystallites, surrounded by a 
mass of eutectic which is of the hard 


brittle nature. 


Blow Holes. 


The existence of blow holes in 
gun metal weakens the castings to a 
The pres- 
be due 
either to slight dampness in the mold 
into it, 


these holes 


very considerable extent. 


ence of the blow holes may 


when the metal is cast 
the 
may be actually dissolved in the met- 
cast. They are often 
of to the 
founder, casting after casting having 
to 
holes, which usually do not show un- 
til the casting comes to be machined. 
They often quite 
shown in Fig. 6, they are unequally 
scattered through the field, and it 
understood the 
of the metal is re- 
duced on account of these holes, even 


although the composition is perfect- 


or 


gases which form 


al when it is 


a great source trouble 


be scrapped on account of such 


are small, and, as 


can easily be how 


tensile strength 


ly correct and the metal has been 
properly melted. A microscopical 
examination is the surest way of as- 
certaining the cause of blow holes. 
If these are clean and confined to the 
outer portion of the castings, they 
are certain to be due to the steam 
formed within the mold, in which 
case a simple remelting brings the 


metal right. Fig. 7 shows some blow 


holes near the side of a casting due 


to steam, and also how the internal 
structure has been altered by the 
too rapid cooling. Fig. 8 shows the 
improved structure of the metal af- 


ter remelting. 


Pinholes in Castings. 


More 


ings 


often the pinholes in cast- 
under the micro- 
polishing, brit- 


rubbed causing 


appear dirty 


scope, and 


tle 


on some 


material is out, 
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serious scratching of the surface. 
This is due segregations of in- 
cluded oxides either of tin or cop- 
per, which the small percentage 
has not been able to remove. 
Under this condition remelting is of 
no avail unless with the aid of some 
deoxidizing agent, such as phosphor- 
tin This need 
only be added in very small propor- 
tions, which of 
ployed depend 
copper or tin is deficient. 


to 


of 
zine 


or phosphor-copper. 
these is 
whether 
Their 
tion is due to the phosphide attack- 
the 
to 
escapes 
10 


graphs 


and 
will 


em- 
the 


ac- 


on 


dissolved 
metal, 
pentoxide. 


reducing 
phosphorus 


oxides, 
the 


ing 
them and 


as Figs. 9 and 


show interesting photo-micro- 


of 10 
and phosphor-copper, illustrating the 


per cent phosphor-tin 
structures of the two phosphides and 


the accompanying eutectic alloy. 


Use of Phosphorus. 


the 
Fig. 
withstood an ultimate stress of 


The test bar of which 


micrograph is given in 


photo 
11, only 
17,200 
pounds per square inch, and on 
croscopical 


mi 


examination evinced 


Se\ 


eral patches of very indefinite struc 
fitted with 


oxide inclusions remained. 


cavities in 
This 
about 


ture which 


met 


al, on remelting with 0.5 per 


cent of the phosphor-copper, gave 
which stood 32,001 


per square showed 


casting over 
inch, and 
cent elongation on a 
This small quantity of 
was evidently 
remove the intermixed 
oxides, but also to leave a trace of 
phosphorus in the metal. This is in- 
dicated by the good structure shown 


pounds 
24 
test 
phosphorus 
to 


per 2-inch 


bar. 


not only 


sufficient 


in Fig. 12, the higher magnification 
of which shows the increased pro- 
portion of separated eutectic due to 
the small amount of phosphorus 
present. 
Stirring the Metal. 

It is not often that gun metal 1s 

cast from large furnaces or ladles, 


but when this is done in large work- 


shop. practice special precautions 


the 
from beginning 


to insure unifor 


metal 


must be taken 
of 
end of the cast. Segregation does n 
take but with 
great weight of metal in the ladle 
and dirt 
the removal 
troublesome, 
the 
unless a of greenwoi 
to the metal. The 
stirring is sometimes done by a 5s 
called 


ity the 


so. readily place, 


some scum is apt to be 1 
of this 
even 


of 


termixed; 
somewhat with 
addition deox 
billet 


agitate 


stirring and 
idizers, 


is used 


which co! 
the metal with 


“secret process,” 


sists in. stirring 
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81 
iron rod to the end of which an or- these are entirely absent, as shown cuch occur, and this is more than 
linary potato is affixee in Fig. 14. half the battle in the direction of 

Heat Treatment. r , M putting things right again. While 

‘ emperature easurements. . : ‘ 

The heat treatment of gun metal P there is still some controversy in re- 
is a subject which as yet has not While the pyrometer is of great gard to the interpretation of the re- 
been fully investigated, but the re- service in determining the temper- sults of the metallographic examin- 
sults obtained by M. Guillet and ature of metal before pouring, it is ation of certain of the bronze alloys, 
others on the heat treatment of the mot practicable to take the rate of there need be little fear of dubiety 
copper-tin alloys show that with the cooling of each casting. Hence it in investigating any of the useful al- 
useful bronzes profound changes are often occurs that perfectly sound loys from the pathological standpoint. 
effected by varying temperatures of metal gives test bars which fall just Care, of course, should always be 
annealing and quenching. If gun _ short of the required strength, and taken to insure the proper sampling 
metal were subjected to a similar the reason for this is another point of the test piece, avoiding any por- 
treatment, it is more than possible easily explained by the microscope. tion which has been subjected to un- 

Tensile 
— -Analysis—————_ strength Elonga- 
Phos- tons per tion, per Remarks. Microstructure. 
Fig. Copper, Tin, Zinc, phorus, square cent on 
No. Material. perct. perct. perct. per ct. inch. 2 inches. 

1 Gun metal, gate 88.0 10.0 2.0 ee aren Broken hot. Highly crystallized fracture. 

2 Gem meee, BEE oc acdsc 88.0 10.0 2.0 18.6 24.0 Very good metal. Well-defined orientation. 

S Ge RE. BEE «cee 88.0 10.0 2.0 16.4 25.0 Good standard metal. Good crystalline structure. 

4 Gun metal, bar ....... 87.4 9.7 OY 11.0 4.5 Poor metal. Very bad structure. 

5 Gun metal (chilled) 88.0 10.0 2.0 saat ated Sample from vent. 3rittle eutectic structure. 

G Game mete. Ber «sess. 88.0 10.0 2.0 9.8 3.0 Very weak metal. Badly fitted structure. 

7 Gee metal, Et .cc ess 87.6 9.7 2.6 5.0 Very faulty metal. Defective structure and blow-holes. 
8 Gun metal, bar ....... 87.8 9.8 23 wpe 16.0 Good metal, No. 7, remelted. Strong interlocking structure. 

S PUCMOrte © cisisencs es RORZe |. i ken  -cieda. 7)” Le eewhdedeeacmetuenus Tin, with phosphide of tin crys 

tals and eutectic. 
10 Phosphor-copper....... nn ee A ee Cre ree ee re ee ee Phosphide of copper crystals in cop- 
per phosphide eutectic. 
11 Gun metal; ber ....... 88.0 10.0 2.0 iewh 8.6 7.5 Burnt metal. Poor metal, with oxide inclusions. 
12 Gun metal, bar ....... 88.0 10.0 2.0 trace 16.1 24.0 Very strong metal, No. 11 Excellent structure. 
remelted. 
13. Bronze (cast) 88.0 12.0 ee 12.0 5.0 Hard coinage metal. Good structure, but pitted. 
! Gun metal, bar ........ 87.8 9.8 2.3 16.0 19.0 Good casting metal. Very good structure. 
1S Gun metal, ber ....... 88.0 9.8 2.1 13.4 12.5 Medium good metal. Insufficient interlocking. 
that equally remarkable changes Fig. 15 shows quite a remarkable in- due stresses; but, on the other hand, 


would be obtained, and it is proposed 
to make this the subject of a future 
paper. 


Ternary Alloys. 


The constitution of the binary al- 
loys of copper with tin and also with 
zinc has been very thoroughly worked 
out, but there is still scope for use- 


ful research on the ternary alloys, 
especially in the region rich in cop- 
per. When one considers the large 


number of commercial alloys of this 
composition, it is surprising that no 
systematic investigation has been 
made in regard to the strength and 
durability of what Prof. Thurston 
‘alls the “kalchoids.” The addition 
ff zine to ordinary bronze not only 
improves the color, but makes the 
alloy cast much better. Without 
materially altering the structure, the 
‘inc prevents the formation of a 
ertain small amount of eutectic, and 
so acts as a deoxidizing agent for 
any trace of copper or tin oxide dis- 
solved in the metal. This is clearly 
demonstrated by comparing Figs. 13 
14. which proves how cavities 
‘an occur in the segregated eutectic 
from a bronze containing 88 per cent 
copper and 12 per cent tin, Fig. 13, 
whereas in the gun metal with 2 per 
‘ent of zine alloyed to the 88 per 
cent of copper and 10 per cent of tin 


and 





stance of the copper crystals having 
grown too rapidly certain direc- 
tions, and thus the required amount 
of intertwining has not been effected, 
with the result that the 


strength is somewhat low. 


in 


tensile 


Comparison of Structures. 


In the examination of gun metal 
test pieces under the microscope, the 
comparison of the various structures 
shows very clearly the difference be- 
tween the good and bad pieces. When- 
ever the structure of a good in- 
terlocking crystalline type, as shown 
in Figs. 3, 8, and 12, the strength of 


the metal is always good, possessing 


is 


a tensile strength of 30,000 pounds 
per square inch and upwards, with 
an elongation of 20 to 25 per cent 
on 2 inches. On the other hand, 
whenever the structure appears as in 
Figs. 4, 6, 7 and 11, it is easily un- 
derstood how the tensile strength 
comes to be low In these latter 
cases the metal is weakened either 
by the presence of gas in the form of 
blow holes, or else the casting is 
devoid of the good crystalline ar- 


rangement which gives the metal its 
strength. 

This quickly en- 
ables the necessary experience to be 
acquired for the cause 
of the troublesome defects should 


comparison very 


defermining 


the structure right at 
failure 
fit, 
faults 

achieved. 


any point of 
with bene- 
profiting by 


is 


be examined 
through 
ultimate 


may 
since it 
that 


1S 


success 


The author has to express his grate- 
ful acknowledgement to Messrs. G. 
& J. Weir, Ltd., Cathcart, for their 
kind permission to publish these notes 


and the photomicrographs prepared 
in the course of their laboratory 
testing. 

The accompanying table gives full 


particulars of the composition and phy- 


of the specimens il- 


the 


sical properties 


lustrated by photo-micrographs. 





On Oct. 5, 
Philadelphia 
tion, Philadelphia, will give an enter- 
tainment, which be known “A 
Quaker Party in Plain Language.” 
Members the New England, New- 
ark, N. J., and the Pittsburg Foundry- 
men’s 


of the 


Assi Cla- 


the members 


Foundrymen’s 


will as 


of 


Associations have been invited, 
and the affair promises to be a reunion 
of foundrymen of the eastern and mid- 
dle states. the various 
points of interest in the Quaker City, 


as well as a number of foundries, will 


During day 


be visited, automobiles being provided 
for this purpose. In 
dinner and _ vaudeville 
will be given. 


the evening a 
entertainment 





82 


TAE FOUNDRY 


Published monthly by 
The Penton Publishing Co. 


CLEVELAND 
BIRMINGHAM, ENG......Prince’s Chambers. 
| oe" 6 es Fy | Monadnock Block. 
oo 6) ene 11 Blymyer Bldg. 
DEW YORK... csccces 1115 West Street Bldg. 
le 9 it BS LS a ere ers 510 Park Bldg. 
A WES crc sss wine stasis 942 Henry Bldg. 
Copyright, 1910, by Penton Publishing Co., 1m 
the United States and Great Britain 


The subscription price of THE FouNprRY is 
$1.00 a year in the United States and Mexico. 
To Canada, $1.50. To Great Britain, Eight 
Shillings. Single copies, 15 cents each. Back 
numbers, three months or more, 25 cents each. 

Change of advertising copy must reach this 
office on the 10th of the month preceding date 
of publication. 

The Cleveland News 
the trade with THE 
ular channels of the 


Company will supply 
Founpry through the reg 
American News Co. 


New Ss 
l ane, 


European Agents: The International 
Company, Breams Building, Chancery 
london, E. C., England. 


Paip CIRCULATION OF THE FOUNDRY 
SeRUaTy; 1909. ciceesecns oe 9,143 
BOMMBEN EVID saint seca 10,373 
DS Ruoa Sscse we ves kawsaas 10,902 
‘August pian pelwe On wee oma 10,963 
oe err ere eye 11,015 
ee Ce OT eee 11,019 

Entered as second-class matter at the Post- 
Office at Cleveland, O. 





Contents 





Typical Modern Foundry Layouts—I 47 
BIENE ICO A HOES coe olcnc ewok sss 50) 
Graphitic Surface on Castings....... 50 
The Physical Properties of Cast Iron 51 
Diallenble Castings ..c.. 6s. cnies 0000's 55 
The Valuation of Pig lron.......... 3D 
The Business Man in the Steel Fou 
PER ees oon ahaa ete 56 
A Large Milwaukce Steel Ca.ting 
PN eo bees cle laa eigeGio ines 5/ 
Tron and Steel Valwves........... 60 
The Crucible Steel Casting P) s 
LE SE ey ere eae oe eee eae er 61 
Sale 4 GH AVON 6 55 5 edie ace ees 63 
lutomobile Cylinder Cores 63 
Lifferent Grades of Tron f 
EE, NT De ee 64 
Hlarde (J Pots oS bye @ 6.6 b 6 21609609 4 6% ( 4 
1 Simpie undry Order Sys 65 
Detertive CVUnNders .o< co. se sncs ss OF 
Marine Engine ( ders... .. 68 
Strong Tron ... , sha eel wiete s a ee 
Castin Large Pro} ers 
SMU oe lucas aia oes 69 
ass ( / A) 71 
Easy Le 5 ( 5 72 
Lut Vee é 
Metals ..... 73 
[ ISS iid lt s 40 
Veta ) 77 
lut e ( ders 82 
( r¢ \/ ( Va ae “4 
) "8 ‘ ven P ‘ ) 2 ee a ae 85 
/ arge Jolt-Ramim y Aa PS-0-x oo 
New Pridmore Machine............. 87 
TUNE PORE isos ee sees wisi abl && 
Crucible Furnace ......... &8 





TAE FOUNDRY 





1910 


October, 





foundry arts” 


o:. 


only 


FOUNDRY. 


of Foundry News. 


FOUNDRY. 





The Lonesome Nine 


Foundry News, a monthly 
, has been purchased by the Penton Publishing 
and is merged with this issue of THE FOUNDRY. 
We say merged in lieu of a better word, as that is the 
accepted journalistic term used in making such announce- 
ments” However, as regatds circulation, this purchase adds 
little to the prestige of THE FOUNDRY. 
advance subscribers to Foundry News, 
nine that were not already readers of 
Nor was this due to any lack of enterprise on the part of 
the owners of this publication. 
tion was carried on energetically and intelligently, and the 
cost per subscriber was prodigious. 
and expenditure of money, after veritably scouring the 
North American Continent for readers in the foundry trade, 
nine were found not already 
This again emphasizes what we have always 
claimed — that THE FOUNDRY is the foundryman’s text- 
book and is pre-eminent in its field. 

‘‘Wherever metals are cast you'll find THE FOUNDRY” 


is evident from our investigation of the circulation records 


All editorial, advertising and subscription communications 


intended for Foundry News should be addressed to THE 


publication ‘‘d: voted to the 


Of the paid-in- 
there were only 
THE FOUNDRY. 
The campaign for circula- 


Yet, after all this effort 


subscribers to THE 








Foundry trade conditions 


Trade have improved materially 
Outlook during the past thirty days 

and iron foundries, particu- 
larly jobbing shops, have increased 


While 


particularly 


their melt. it is true that many 


plants, those making a 


specialty cf automobile castings, have 


curtailed operaticns and in some in 


stances have shut down entirely, the 


general condition of the foundry trade 


is not reflected by these isolated in- 


Steel 
effect of the 


founders are feeling 


lack of 


Stances. 


the railroad buy- 


ing and indications are not favorable 
for the receipt of orders from this 


source in the immediate future On 


the other hand, the malleable shops, 


with few exceptions, are operating 


; a Hid 

almost normal capacity. Pig iron 
values continue at a low level and it 
is doubtful whether further declines 


will be material, inasmuch as present 
practically 


No. 
follows in 


prices 


production. foundry iron is 


quoted as the various 


Ccon- 
ters: Chicago, local, $16.25: Cincin- 
nati, southern, $14.25; Philade!phia, 
$16.00; Pittsburg, $14.65; Birmingham, 


represent cost of 


$11.50. Basic iron has further de 
clined in price and is held at $14.40, 
Pittsburg, while malleable Bessemer 
is held at $15.15; charcoal iron, Chica- 


go, is unchanged at $18.25. 


Automobile Cylinders 
To the Editor: 

In the September, 1910, 
published a 
to a question under the caption, 
inder Mixture,” in the 
recommended at 
The remainder of 
a very soft 
mistake to make 
automobile or 


TH! 
repls 
el 
amount 
2.60 to 
the 


iron. It 


issue of 
FouNpry there was 
which 
of silicon is 
2.80 


analysis 


per cent. 
shows 
is a great 
for 


cylinders 
other 


The 


purposes § 


high in_ silicon. iron will b 





too soft and weak with the other ele 
ments as mentioned. Silicon, in the 
neighborhood of 2 per cent (plus ot! 
minus 0.10), gives by all odds, the 
best results, if I may judge from m) 
experience of some 10 years. In ad 





the the 
silicon 1s 


the iron 


dition to question of wear, 





objectionable, 


and 


high also 








is makes too porous, 
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very prone to water and other leaks 
due to open-grained iron. Total car- 
bon in the neighborhood of 3.60 or 
3.70 per cent is also recommended. 
This is also higher than it ought to 
be. The addition of 10 per cent of 
gocd steel scrap will reduce this ele- 
ment and make a good, close-grained, 


automobile, water-cooled cylinder 

iron. HENRY SOUTHER. 
Obituary 

Otis H. Childs, chairman of the 

executive committee of the United 

Foundry & Engineering Co., Pitts- 

burg, died, Aug. 22, at Cleveland, 


where he had gone for medical treat- 
ment. Apoplexy was the cause of 
his death. He was 53 years old. 
David H. Hansell, who assumed 
charge of the Locomotive 
Works, Matthias 
W. Baldwin was operating this plant 
40 years ago, died at his home in that 
city, Sept. 4, at the age of 66 years. 
Mr. Hansell retired two years ago, 


Baldwin 


Philadelphia, when 


having had charge of the foundry de- 
partment of this large plant from its 
inception. He is 
daughter. 


survived by one 


Personal 


Charles S. Cook has resigned as 
foundry superintendent of the Gen- 
eral Fire Extinguisher Co., Provi- 
dence, R. I. 

Herman E. Beyer, Pittsburg, rep- 
resentative of the Southwark Foun- 
dry & Machine Co., Philadelphia, has 
resigned to become manager of the 
Birmingham Machine & Foundry 
Co., Birmingham, Ala. 

William Noll, who for 30 years 
has been foundry foreman for the 
William Tod Co., Youngstown, O., 
has been inspector of 
castings, and has been succeeded in 
the foundry by Sydney Eckert. 


appointed 


August Bergman, foundry foreman 


of the Ohio Cultivator Co., Bellevue, 
©., has resigned his position, to be- 
come general foreman of the four 
foundries of the Oliver Chilled Plow 
Co., now in progress of erection at 
Hamilton, Ont. 

Wm. Brown, who has been con- 
nected with the Canada Iron Corpor- 
ition, Londonderry, Canada, for sev- 
eral years in the capacity of mana- 
ger of the steel foundry, has re- 
signed and has been succeeded by 
Smith, ‘superintendent, who 
was formerly connected with the Bu- 
cyrus Steel Casting Co., 


Leo. G. 


3ucyrus, O. 
The Central Pattern & Novelty Co., 


St. Louis, has been reorganized, 
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Charles Lippman, manager, retiring 
from the organization and Geo. W. 
Tracy being elected president. Claude 
W. Green has been appointed con- 
tracting manager. This ccnecern will 
devote itself hereafter principally to 
the manufacture of wood and metal 
patterns. 

Arthur Fritsch, of Milwaukee, has 
been appointed manager of the Chi- 
cago office of the Pawling & Harnisch- 
feger Co., Milwaukee, manufacturer of 
traveling cranes, succeeding W. E. 
Kramer. Mr. Fritsch was connected 
with the Allis-Chalmers Co., for sev- 
eral years, and until recently was 
president of the Big Four lead and 
zinc mine at Platteville, Wis. 

Charles F. Kenworthy, until re- 
cently with the engineering depart- 
ment of the American Brass Co., and 
formerly of the Kenworthy Engineer- 
ing Co. has been engaged by the 
Rockwell Furnace Co., New York 
City, and will represent this concern 
in the New England States and Can- 
ada. Mr. Kenworthy has devoted the 
past 18 years to the design and con- 
struction of heating and melting fur- 
naces. 

The Standard Sand & Machine Co., 
Cleveland, manufacturer of sand-hand- 
ling machinery and shipper of molding 
sand, has appointed Thomas F. Meek, 
415 Moffat building, Detroit, sales 
agent for the Michigan territory.  S. 
W. Spear, 322 Woodward avenue, 
3uffalo, will look after the interests 
of this concern in the state of New 
York and John F. Bitter, formerly 
with the Lewis Foundry & Machine 
Co., Groveton, Pa., will represent the 
Standard Sand & i 
Pennsylvania and West Virginia. 


Machine Co. in 


Lumen Bronze 

In an article in the September issue 
of THe Founpry, entitled “Axle Bear 
ings for Electric Cars,” reference was 
made, on page 17, of an alloy of zinc 
86 per cent, copper 10 per cent, and 
aluminum 4 per cent. This is the for- 
Lumen 
bronze, an alloy perfected, patented 


mula of the well-known 


and introduced by the Lumen Bronze 
Co., Buffalo and Toronto 


Foreign Editions 


A German 
Foundry 


“American 
Practice.” by Thomas D. 
West, as well as a French edition 
of the “Molders’ Text Book,” by the 
same author, have recently been pub- 


edition of 


lished. The German edition of “Am- 
erican Foundry Practice,” is 7 x 9 
inches and contains 625 pages. It 
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was translated by Ernst A. Schott, 
and is published by Hermann Meus- 
ser, Berlin, Germany. The French 
edition of the “Molders’ Text Book” 
is 514 x 8% inches and contains 209 
pages. It was translated by P. P. 
Aubie and is published by Gauthier- 
Villars, Imprimeur-Libraire, Paris, 
France. This work contains only 
that portion of the “Molders’ Text 
300k” treating of cupola practice. 


Lawlor Molding 
Machine Co. 


Lawlor, for the past three 
Herman 


John J. 
years connected with the 
Machine Co., 

Pa., has severed his connection with 


Pneumatic Zelienople, 
that concern and has organized the 
J. J. Lawlor Improved Jarring Mold- 
ing Machine Co., with headquarters at 
Zelienople, Pa. The new company 
will place on the market an improved 
jarring machine, designed 
for all classes of large work, as well 


especially 


as a vortable, combined jarring and 
squeezing machine, especially adapted 
for all classes of small work. Mr. 
Lawlor has had a wide experience in 
the molding machine field and has 
been constantly in touch with the de- 
velopment of jar-ramming molding 
machines almost from the time they 
were first placed on the market. 


Chaplets 


The Shanafelt Mfg. Co., Canton, O., 
is sending an 8-page, illustrated folder 
to the trade devoted to a description 
of its extensive line of welded chap- 
lets. Other chaplets are also shown, 
including double head, 
single head, single head forged, etc. 


pressed tin, 


A price list of these products is also 
included. This concern also manu- 
factures a complete line of foundry 


Hasks, 


leather and wood fillets, pattern let- 


bellows, soft brushes,, snap 
ters, brass and hardwood dowels, rap- 
ping plates, lifting screws, fibre glue 
brushes. corrugated steel fasteners, 
pinch dogs, ete. 


‘he J. D. Smith Foundry Supply 
Co., Cleveland, manufacturer of foun- 
dry supplies and equipment, has taken 
over the business of the Bayer Pattern 
Plate & Mfg. Co., of the same place 
The J. D. Smith Foundry Supply Co 
will continue the manufacture of the 
molding machine built ‘by the Bayer 
Co., and will g@lso continue to make 
match-plates by the special process in- 
troduced by John Bayer, who will 
have charge of this work with the J. 
D. Smith Foundry Supply Co. 
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Power-ramming, roll-over, core molding machine --- 


Three-cylinder 


jolt-ramming 


machine --- Rock-over 


molding machine---Turbine blower---Crucible furnace 


POWER - RAMMING, 


machine, 


roll - over 
the 
irregular in 


A 


form, as well as 
the 
Y., is shown in 


core adapted for 


production of cores 
standard shapes, manu- 
Foundry ‘o., 
the 


This machine can 


factured by Elmira 
Elmira, N. 


panying illustrations. 


accom 


be operated with facility by one man, 


although the output will be greatly in- 
creased by two operators, the one carry 
sand, 


the 


ing off, filling the core box with 


etc., while the other manipulates 
machine. 

shown in Fig. 1, 
the the 
ramming head being tilted back, as illus- 


When 


ming the core, air is admitted to 


The core machine is 


in position for ramming core, 


trated in Figs. 2, 3 and 6. ram- 
the 
cylinder by opening a valve on the cyl- 
inder head, which causes the piston, to 
which the presser plate is attached, to 
The 
controlled and the piston is returned by 
the 
again admitting air to the cylinder, the 


descend. exhaust is automatically 


a spring inside of cylinder. By 


blow is repeated, and this is done as 


often as is nevessary, depending upon 


the depth of the core. For most cores, 
two or three blows are sufficient. 
The ramming head is then tilted back, 


2, and 


as shown in Fig. after rubbing 
off the core, when made in halves, it is 
vented by the plate, W, Figs. 4 and 6. 
The 


fastened by clamps, /, Fig. 2. The clamps 


drier plate is next adjusted and 


Figs. 2 


are locked by two catches, G, 


and 6. After the drier plate has been 


clamped, the table is released by de- 


pressing a foot lever on either side of 


the table, box 


and drier plate are rolled over, as illus- 


the machine, when core 


trated in Fig*2. The clamps are auto- 
matically released while rolling over, by 
the posts, H, Fig. 1, which trip the lock- 
ing the 
rests on the drop table, D. 


drier plate 
At the same 
automatically 


2, end 


devices, G, when 


time, air is admitted 
to the after 
vibrating the core box the drop table, 


vibrator, E, Fig. 
D, is lowered by depressing the side 
bracket, Fig. 1. The operator 
complishes this with his foot, which he 


ac- 


places on an extension on the bracket. 


by this operation, the core is lowered 


away from the core box, as illustrated 
in Fig. 2. The roll-over table is then 
released and is returned to the bed of 


the frame, where it is held in position 
In Fig. 3, the 
roll-over table is shown suspended and 
can be rolled 


by a catch, M, Fig. 5. 


easily into position for 


ramming another core. 
Clamps, /, are easily adjusted to any 


depth of core box within the capacity 
of the machine and to insure the loca- 
tion of the clamps in the center of the 


the 
cores can be made on the posts of the 


core plate, further adjustment of 
machine. 

The the table 
by a clamping device, X , Fig. 6, which 
is operated by a handle and spring lever 


core box is secured to 


attached to the center of the roll-over 
table at O, Fig. 5. After setting the 
core box on the roll-over table, it is 


centered by the guides, U, Fig. 6, and 


the clamps are adjusted, holding the core 


box firmly in position. This method of 








Fic. 1—Power-RAMMING, RoLt-Over 


PosiITION TO RAM 








CORE 
4 CORE 


eliminates the 
it to the 
can be accomplished 


the box 


screws 


clamping core 


use of for fastening 
table and the work 
by the operator, no machinist nor pat- 
ternmaker being required. The stop lugs 
for the roll-over table, which contact 
with projecting lugs on the opposite side 
of the center line of the frame legs, are 
shown at S S, Fig. 6. 


The machine is rigidly constructed 
throughout, the roll-over table being sup- 
ported by arms which are bolted to- 


gether. The movement of the ramming 
facilitated by the springs, Y, 
Fig. 6, and two powerful springs hold 
the 


lowered to 


head is 


until it is 
the core from the 
Two springs, Z, Fig. 6, like- 
the rolling back of the 
into position for making 


- 


The cylinder is 12 x / 


drop table in position 
release 
core box. 
facilitate 


roll-over table 


wise 
another core. 
inches. Cores can be made on this ma- 
chine in from 30 seconds to one minute. 
They are superior to hand-made cores, 
being uniformly rammed throughout and 
true to pattern. A miscellaneous lot of 
cores this machine are _ illus- 
The vents in several 


made on 
trated in Fig. 7. 
of the cores, made by the special plate 
used for this purpose, are clearly shown. 

A board to facilitate the pasting of 
cores, V, Fig. 6, greatly reduces the time 
consumed in this operation and prevents 
the clogging of the vents with paste, 
which so frequently happens when this 
work is done by hand. The size of the 
board is determined by the size of the 
core and it is provided with lugs, which 
serve as guides when the paste is being 
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Fic. 3—ROLLING 


MAKING ANOTHER CORE 


applied. The edges of the core project 
slightly over the lugs, this depending 
upon the width of the coating of paste 
to be applied. The board contains a slot 
and when the core is in position on 
the board, the board and core are set 
in a trough containing about 2 inches 
of paste. This trough is in the form 
of a bench and is supported by four 
legs. By gradually pressing on the 
board, the paste flows through an open- 
ing and comes into contact with the 
edges of the core. After the paste has 
been applied, the surplus flows out 
through this opening. After pasting 
one-half of the core, the same opera- 
tion is performed on the other half. 
] 


n this way a line of paste as narrow 


BacK THE Core Box 





IN PosITION FOR Fic. 


4—ANOTHER VIEW OF THE CoRE MOLDING MACHINE 











’ 


SHOWING THE VENT PLATE, W 


or wide as required can be applied 


without obstructing the vents. The 
operation can be quickly performed at 


a great saving in labor. 


Yellow Phosphorus 


EGARDING the use of yellow 
R phosphorus in copper, the fol- 
lowing letter has been received 
from a firm of brass and iron found- 
ers, located at Timaru, New Zealand: 
“We at one time experienced the 
same trouble in getting yellow phos- 
phorus into molten copper as _ out- 
lined in May issue of THE Founnpry, 
but have now adopted the following 


plan, which we find to be simple, 














safe and effective: The yellow  phos- 
phorus being procured in sticks, we 
take the required amount out of the 
water in which it is immersed and 
break into short pieces, ranging from 
two to three inches long. These are 
dropped into a basin of water. Hav- 
ing melted the copper, add the tin, 
etc., then place the pieces of phos- 
phorus for a few moments into an or- 
dinary foundry ladle, which has been 
daubed, but is perfectly dry and 
cool. They will immediately begin 
to smoke, which indicates they are 
dry, and are then thoroughly cov- 
ered with finely powdered charcoal. 
The metal is poured into the ladle 
containing the phosphorus, and the 
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WHILE RAMMING THE CORE 








5—Core Moipinc MACHINE, SHOWING THE METHOD OF Fic. 6—Core Motpinc MACHINE, SHOWING THE PASTING 


Boarp |’ 





86 


Tae FOUNDRY 




















Fic. 7—MIscELLANEous Lot cE 


Corrs MApDE ON 1HE POWER-RAMMING, ROLL-OVER 
Corr MACHINE 
charcoal covering the latter will jolt-ramming molding machine ever 
float on top and prevent the phos- built, and which embodies features of 
phorus from burning away. We constructicn which are radical depart- 
have been using this method for res from existing machines of a simi- 
some time and trust that it will be [at type, is shown in the accompany- 


of use to some of our fellow-foundry- 
men.” 


Large Jolt-Ramming 
Machine 


What is claimed to be the largest 


The table is 6 x 12 
feet, the base being of the same size. 
The 


ing illustration. 


three 
cylinders, the one in the center being 


27'% inches in diameter, while the two 


machine is provided with 


on either end are 17% inches in diam- 


eter. This mach‘ne has a ramming 
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load 40,000 to 45,000 
pounds, operating at an air pressure of 
80 pounds and has over 1,000 square 


capacity of 


inches of gu‘ding surface and over 90 


square inches of contact, divided on 


the three pistons at the bottom. The 
pistons operate in unison and loads 
of 6 to 8 tons have been placed 


on the extreme ends of the table with 
the same perfect results as if placed 
the center of the table. The ma 
chine 25,000 pounds, and is 
rigid in construction throughout. The 
general mechanism is identical with 
the present type of Norcross jolt-ram 
ming machine, with the same _ stroke 
travel, 34 inch. 

This machine especially de 
signed for use in foundries where 
heavy loads and long flasks are re- 


on 


weighs 


was 


quired, as it equalizes the power and 
distributes the the entire 
machine. The guiding surface varies 
from 1,000 to 2,000 square inches, de- 
pending upon the size. This 
will be built in the following 
Table, 6 x 10 feet, ramming load ca- 
pacity 40,000 to 45,000 pounds; table, 
6 x 12 feet, ramming load capacity 40,- 
000 to 45,000 pounds; table, 6% x 12 
feet, ramming 55,000 


load over 


machine 


$1zes: 


load capacity 
table, 7 x 14 feet, 
load capacity 55,000 pounds; table, 
x 16 feet, ramming load capacity 
000 pounds. 

This machine can also be built with 
a table of 


pounds; ramming 


/ 
/ 


5 


even greater length if re- 
quired, in view of the support given 
table the Two-cylinder 
machines will also be built, provided 


the on ends. 


with a table, 6 x 9 feet. The cylinders 

















THREE-CYLINDER, JoLT-RAM MING 


MoLpING MACHINE; 


RAMMING 


Loap Capacity, 40,000 


To 45,CCO Pounps;: TABLE, 6 x 12 I 
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Fic. 1—PAtTTERN AND 


FoLLow-BoAkD IN 


PLACE ON THE RockK- 


Over Motpinc MACHINE, READY TO RECEIVE THE FLASK 


will be 21% inches in diameter and the 


load 


pounds. 


machines will have a ramming 
32,000 to 35,090 
These machines are built by the Ar- 


cade Mfg. Co., Freeport, III. 


capacity of 


New Pridmore Machine 


A new rock-over drop molding ma- 
and 


Henry E. 


chine has recently been designed 
the market by 
Pridmore, Chicago. This 
2? 


placed on 
machine has 


been built to carry a 22 by 18-inch 
flask and in this size it is provided 
with a 12-inch draw. Previously this 
size machine has been built with only 
an 8-inch draw. The 12-inch draw 
permits the machine to handle unu- 
sually deep patterns and increases its 


scope and adaptability very materially. 
\ number of other improvements and 


refinements are noted in the machine. 


The frame is extra heavy; the design 








of the flask rest has been simplified 
and double, extra heavy balance 
springs are provided. The machine is 


fitted with 


self-locking flask rests; 


automatically adjustable 
the 


regulated to 


height of 
can be the 
flasks Adjustable 
clamping rods are used to clamp the 
bottom flask to 
over frame. 


these rests 


depth of used. 


board and the rock- 


In the accompanying illustration, 
Fig. 1 shows the follow-board and pat- 
tern in position ready to receive the 


flask. Fig. 2 shows the flask in place, 


rammed up, with the bottom-board 
clamped in place by the adjustable 
clamping rods shown at A Fig 3 


shows the flask rocked over, ready to 
and the The 


rocking-over process is assisted by the 


release draw pattern. 


double extra heavy balance springs. 


In Fig. 4 the flask has been dropped 


away from the pattern, which comes 


Fic. 2—FLAsk CLAMPED, READY To Rock OVER 


out of the sand without tearing, leav- 
ing a clean, true mold. 
of the 12-inch 
shown in this illustration. 


The advantage 


deep drop is plainly 


This machine is particularly adapted 


to molding automobile parts, pump 
cylinders, etc. The machines have 


been successfully used in molding two- 
barreled 
complete in 
chambers on 


automobile engine cylinders 


one casting with valve 


both These cylin- 
ders are molded in a three-part flask. 


sides. 


Three machines are used, one each on 
the cheek A record 
of 15 cylinders per man per day has 
been attained with a 


cope, and drag. 
16 x 14-inch ma- 
chine fitted with only a 5-inch drop. 
The 


with, 


larger machine illustrated here- 


can of 
course handle much heavier work. The 


with its 12-inch drop, 


new machine weighs 900 pounds, but is 


well balanced and equipped with 


trucks, making it readily portable 























Fic, 3—FLask Rockep OVER 








Fic. 





4—FLAsk 





Droprpep AwWAy FROM THE PATTERN 














Turbine Blower 


The general tendency during recent 


years has been to reduce the number 


of belted machines as much as possi- 
ble. This is 
foundries 


desirable in 
much sand and 


dust prevail, but as a large amount of 


especially 


where so 
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the blower, although run at a lower 
speed, delivers the same volume of air. 
Small turbine blowers have been in- 
stalled for supplying blast to furnaces 
railroad repair shops that handle 
1,090 cubic feet of air per minute at 
5 ounces pressure and 
of approximately 


in 


at a 
1,720 revolu- 


operate 


speed 





TURBINE 


air is required for cupola blast at a 
from 8 to 16 ounces, it 
been found impossible, in most cases, 
to direct-connect centrifugal 
to the 
required being much _ higher 
could obtained with the 
The blower outfit, herewith 
illustrated, manufactured by the Buf- 
falo Forge Co., Buffalo, is designed 
with two or more stages, which allows 
the speed to be reduced to that cor- 


pressure has 
blowers 


motors on account of speeds 


than 
be motors. 


turbine 


responding to one-half or one-third 
of the total pressure, according to 
whether it has two or three stages. 


This permits of direct connection, as 


> LOWER SET 


tions per minute. The capacities of 
this type of blower range as high as 
12,000 cubic feet of air per minute at 


pressures from 5 to 24 ounces. 


Crucible Furnace 
Perfection in the design of any me- 
chanical invariably 
reached through a process of simpli- 
fication whereby the unnecessary de- 
tails which were 
at first considered essential, are elim- 


device is almost 


and complications, 


inated. The new, Cliff fuel oil cru- 
cible furnace, manufactured by the 
Hawley Down Draft Furnace Co., 
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Chicago, is excellent illustration 
of this principle. In this furnace 
efficiency , is obtained principally 
through simplicity. Fig. 1 shows a 
general view of the furnace and the 
details of its construction are shown 
in the cross-section, Fig. 2. 

This shell is a true cylinder, mount- 
ed on trunnions and provided with a 
simple, geared tilting mechanism. The 
inside the shell is lined with as- 
bestos, which prevents excessive heat 
radiation, and ordinary segmental 
fire-btick or mortar. The thickness 
of the fire clay lining is varied ac- 
cording to the size of crucible used. 
The crucible rests on a fire clay 
block, which is supported by a cast 
iron bridge shown at A, Fig. 1. The 
bridge is properly protected from the 
heat by firebrick. As shown in Fig 
2, the crucible is held securely 
the larger of the two concentric 
doors in the top. No bricks are 
wedged in to hold the crucible in 


an 


of 


by 












































I—Fur, Om CrucisptE FURNACE 


Fic. 2—Cross-Section oF Fuet Or 
CRUCIBLE FURNACE 


place. The metal is charged through 
the smaller door without exposing 
the crucible. When pouring, only 


the small flap shown at B, Fig. 1, is 
opened. 

The flame enters tangentially. at the 
bottom of the crucible chamber and 
travels up around the crucible, find- 
ing its exit through the small flue at 
the top, from which it may be direct- 
ed either up, down or sideways. The 
bottom of the furnace is closed by a 
cast iron, brick or mortar lined slag 
basin, provided with a plug through 
which the slag may be drawn off. 
By changing the thickness of the lin 
ing the same furnace is used for any 
size crucible from No. 40 to No. 1235. 
thus varying the capacity per heat 
from 120 to 375 pounds of brass. Ei 
ther oil or gas is used for fuel and 
either compressed air or a_ blower 
is suitable for the blast. The time 
required to melt a charge of bras: 
is from 45 to 60 minutes. 
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Trade Notes 


Frederic B. Stevens, Detroit, is send- 
ing to the trade three folders contain- 
ing humorous stories entitled, “How 
Pat Rlayed Poker,” “The Human Pho- 
nograph” and “The Back-Lot.” 

The Ingersoll-Rand Co., 11 Broad- 
way, New York, in a bulletin, recent- 
ly issued, describes the “Sargeant” 
rock drill and illustrates its applica- 
tion in mining operations in various 
parts of the world. 

The Rockwell Furnace Co., 26 Cort- 
landt New York City, manu- 
facturer of melting, annealing, heating 
branch 


street, 
furnaces, etc., has opened a 
office in the Fisher building, Chicago, 
in charge of A. L. Stevens, an expe- 
rienced furnace engineer. 

The J. D. Smith 
Co., Cleveland, has appointed the 
Barnes, Edwards Co., 1001 Arrott 
building, Pittsburg, special agents for 
that territory, and John H. Morrison, 
88 Harbord street, Toronto, will have 
charge of the Canadian trade. 

The H. W. Johns-Manville Co., 100 
William street, York City, is 
seiiding to the trade, a folder which 
calls attention to “Leak-No” metallic 


Foundry Supply 


New 


compound, which can be used for re- 
pairing sand holes, blow-holes, spongy 
spots, or cracks in gray iron and steel 


castings. 


Henry E. Pridmore, Chicago, manu- 
facturer of molding machines, has re- 
ceived an order from the International 
Harvester Co. for 14 stripping-plate 
machines and one rock-over molding 
machine for shipment to that 
pany’s plant, now being 
Lubertzy, Russia. 

The Hauck Mfg. Co., 140 Cedar 
street, New York City, is sending to 
the trade an eight-page pamphlet, de- 
scribing its extensive line of fuel oil 
burners intended for use in_ boiler 
shops, machine shops, ship yards, etc. 
hese burners can also be used to ad- 
antage in foundries for lighting cupo- 
as, drying molds, ladles, etc. 


com- 
erected at 


The Dings Electro-Magnetic Sepa- 
rator Co., Milwaukee, is sending to the 
trade a small pocket mirror, which will 
be found especially useful for reflecting 
light into the deep and dark parts of 
molds requiring inspection. In addi- 
tion, this concern illustrates and de- 
scribes its two types of ebhectro-mag- 
netic separators in a pamphlet recently 
Issued. 

The Pawling & Harnischfeger Co., 
Milwaukee, has issued a folder con- 
taining a reprint of an article from 
Factory, entitled, “Four Laborers 
Instead of Thirty.” This treats of 
the crane installation at the plant of 
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the Simmons Mig. Co., Chicago, 
where great economies have been ef- 
fected in the labor cost of handling 
material. 

The Northern Engineering Works, 
Detroit, is installing a complete clam 
shell bucket coal-handling crane sys- 
tem in the plant of the Rapid Motor 
Vehicle Co., Pontiac, Mich. The pow- 
er station of this plant has also been 
equipped with a Northern 10-ton crane. 
In addition, the Northern Engineering 
Works furnished a No. 66 
cupola to the Nearsteel Co., 
City, Ne FE. 

The H. W. Johns-Manville'Co., New 
York City, has recently opened branch 


Newten 
Jersey 


offices at Atlanta, Ga., and Rochester, 
N. Y. The Atlanta office, located in 
the Empire building, is in charge of 
W. F. Johns, who formerly 
through this 


traveled 
territory for this con- 
cern, and the Rochester office, located 
at 725 Chamber of Commerce, is in 
charge of H. P. Domine, formerly con- 
nected with the Buffalo 
this company. 


branch of 


‘he Arcade Mfg. Co., Freeport, IIL, 
has shipped to the General Electric 
Co., Schenectady, N. Y., a 3-cylinder 
jolt-ramming else- 
This 
is said to be the largest molding ma- 
chine ever built. 


molding machine, 
where described in this issue. 


In addition, the ship- 


ment of molding machines includes, 
five single-cylinder, Norcross type, 
jolt-rammers. The Arcade Mfg. Co. 


has also sold one of the three-cylin- 
der machines with a table 7% x 14 
feet and a ramming load capacity of 
55,000 pounds. 


The portable 


> 


sand blast device, 
manufactured by the Niagara Device 
Co., Buffalo, has recently been adopt- 
ed by the United States government 
at the Sandy Hook Proving Ground, 
Fort Hancock, N. J., Picatinny Ar- 
senal, Dover, N. J., and the Rock 
Island Arsenal, Rock Island, Ill. Ex- 
haustive tests were made previous to 
the adoption of this 
Pennsylvania 


device. The 
railroad has also in- 
stalled this type of sand blast in its 
Pittsburg and 
Goldschmidt 


shops at Allegheny, 
Pa. The Thermit Co. 
has adopted this tool in connection 
with the 


application of its thermit 


process of welding, embodying its 


use in their standard 


specifications. 


The ornamental iron work depart- 


ment of the Canada Toundry Co., 
Toronto, recently furnished a pair of 
bronze doors for the Winnipeg branch 
of the Royal Bank. The design is of 
the Italian renaissance type and the 
doors weigh 2,000 pounds. They are 


6 x 10 feet and 4 inches in thickness. 
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Titanium and Silicon 


A process has been patented by the 
Titanium Alloys Mfg. Co., New York, 
for producing alloys containing from 
20 to 75 per cent silicon and from 5 to 
70 per cent titanium. The method of 
producing this alloy follows: 
mixed 
with fine silica sand in the proportions 


Rutile or titanium oxide is 
desired in the alloy, to which powdered 
carbon is added in the atomic propor- 
tions of two atoms of carbon to one 


of the mixture of sand and oxide 
which is then reduced in an electric 
furnace of the arc type. At the close 
of the reaction the fused alloy is tap 
ped out, and cast. By adding a det 
nite proportion of scrap iron, or cop- 
per to the charge, either ferro-silico 
titanium, or cupro-silico-titanium, can 


be produced. 


Trade Publications 


ELECTRIC DRILLS.—The Sprague Elec- 
tr.c Co., New York City, has issued a 4-page 
folder illustrating and describing portable 
electric drills. An §8-page bulletin published 
by this concern is devoted to motor-driven 
disc and propeller fans for ventilating put 


poses. 


TITANIUM.—The Titanium Alloy Mfg. Co., 
Pittsburg, Fa., has issued a handsomely illus 
trated catalog, entitled ‘Titanium, a Solution 
of the Rail Problem.” The use of titanium 
in steel for the removal of gases is described 
and ingots are illustrated in which titanium 
has been used, showing an absolute freedom 
from blow-holes. A number of testimonial 
letters from various large trunk lines, rela- 
tive to the superior quality of titanium steel 
for rails are included. 


PNEUMATIC COMPRESSION RIVET- 
ERS.—The Engineering Works. Chi 
cago, is sending to the trade, a book of in 
structions for repair men and _ operators of 
the Hanna type of 


Hanna 


pneumatic compression 
riveters. This book contains 22 pages, is 
well illustrated and is a handy work for all 
operators of these tools. The other lines 


manufactured by this concern, including the 


Rathbone multiple molding machine, sand 


shakers, etc., are also illustrated. 


AIR COMPRESSORS.—The National Brake 
& Eleetric Co., Milwaukee, has issued a 68 
page catalog, describing its line of motor and 
belt-driven air compressors. The designs in 
clude an extensive line of motor and blLelt 
driven air compressors for stationary serv 
also a large line of portable, motor-driven air- 
compressing outfits. Where conditions neces_ 
sitate a continuous supply of compressed air 
in small quantities, a compressor is built in 
capacities from 11 to 40 cubic feet of free 
air per minute. A larger compressor is alse 
built in capacities from 50 to 75 cubic feet 
of free air per minute for continuous service 
Other outfits include an ‘{nduction, motor- 
driven air compressor, a single phase alternat- 
ing current motor air compressor, a_ direct 
current motor air compressor for service where 
conditions necessitate the constant delivery of 
air at high pressure within the limits of either 
200 or 350 feet, and a belt-driven air com- 
pressor of various sizes. The catalog is well 
illustrated and contains views of the complete 
outfit, as well as details of construction. 








Burt & Holzcheiter, Toedo, O, will erect a 
foundry. 

The Simplex Electric Co., Cambridge, Mass., 
will erect a foundry. 

The Northwestern Steel Works, Eau Claire, 
Wis., will erect a foundry. 

[The Phoenix Iron Works, Portland, Ore., is 
erecting a two-story foundry. 

The Union Malleable Iron Co., East Moline, 
Ill., plans to extend its foundry. 

The National Steel Castings Co., Mont- 
pelier, Ind., wil: build an addition to its plant 

The Reid Newfoundland Co. will build a 
large foundry and machine shop at St. John, 
nN: F. 

The Central Foundry Co., Anniston Ala., is 
preparing plans for an enlargement of its 
plant. 

The Standard Foundry Co., Detroit, is erect- 
ing an addition to its foundry, 51 x 63 feet, 
two stories high. 

The United States Sanitary Mfg. Co., Mon- 
aco, Pa., is erecti.g an addition to its foun 
dry, 50 x 80 feet. 

The Otis Elevator Co., New York, is hav- 
ing plans prepared for a foundry to be erected 
at Harrison, N. J. 

The Coughlin Pipe & Wrench Co., Chi- 
cago, will erect a one-story brick foundry at 
7800 Woodlawn avenue. 

The T. A. Cummings Foundry Co., Chica- 
go, has obtained a permit for the erection of 
a foundry, at 1354-56 Clybourne place. 

The Atlas Foundry & Machine Co., Taco- 
ma, Wash., will erect a new foundry. 100 x 
100 feet, on the site of its present plant. 


The Kewanee Foundry 
Ml., 


& Mfg. Co., Kewanee, 








is contemplating the erection of a foun- 
dry and machine shop, 60 x 150 feet. 

The Morrison Construction Co., Worcester, 
Mass., has completed plans for a new foundry 
and office building, to be erected at Green 
dale, Mass. 

The Skinner Engine Works, Erie, Pa., have 
prepared plans for the erection of a foundry, 
63 x 100 feet, and a warehouse, 20 x 200 
feet, two stories high. 

The International Harvester Co. will make 
extensive additions to its plant at Springfield, 
QO. The buildings will include a_ blacksmith 
shop and gray iron foundry. 

The Norton Foundry Co., Norton, Kans., 
will erect a factory building, 60 x 70 feet, of 
concrete construction, which will be used as 
a foundry and machine shop 

The Chico Iron Works, Chic« Ca will 
remove to Oroville, Cal. The present 
dry operated by this concern has been oper 
ated during the past 38 years at Broadway 
and Eighth streets and is a landma: of 
Chico 

The McKinnon Das Co a 1es 
2) manufacturer of carriag and saddl 
hardware, as well as a general line of malle 

ie Castings, is erecting a large ad s 
foundry, which w practically e 
capacity of the mallea ron de 

The Crescent Foundry ( Rocheste N. 
Y., which was organized Tanuat 1909 
has outgrown its present catior and has 
leased a fully-equipped foundry at 26 Brown's 
Race, Rochester. The company does a gen 
eral jobbing business in gray iron castings. 

The Burrows Foundry Co., organized re- 
cently, has leased the old tin mill property at 
Ellwood City, Pa., and will install new ma- 
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80 260 
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$100,000 


new building, 


dry, will be 
of the 
$75,009 


x The capital stock 


recently increased from 


to to provide for extensions 


to the business. 

The International ‘Harvester Co. is _ pre- 
paring plans for the enlargement of its Os- 
born works on North street and the New 
York Central railroad, Auburn, N. Y. A build- 
ing will be erected of brick. steel and concrete 


construction, at an estimated cost of $150,000, 


will house a malleable iron foundry and 
blacksmith 


which 
shop. 

The 
waukee, 
of 
buildings. erected two 
be the 
cost $100,000, will be used as a steel foundry. 
The 248 x 140 feet and 
the feet. 
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increase 
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of 
will 
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stecl concrete construction, 
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will 


double capacity 
the 
other 


both 


present foundry 
the old 
thus 
and metal. 


Co., Rock 


improvements 


and permit use of foundry 


buildings for purposes, increasing 


the output, of 

The Rock Island 
Lit., making 
plant. The coremak- 
ing shop and a large addition to the foundry. 


castings 


Plow Island, 


is extensive to its 


new buildings include a 


Ihese buildings are now well under way and 
the plans include a thorough overhauling of 
the entire foundry equipment, the installation 
of a double trolley system, and the erection 
of a modern charging floor. 

The Central Foundry Co., Jackson, Mich., 
has completed its plant at 601-615 Liberty 
street. The construction work is entirely of 
steel and concrete. The building contains 
10,000 square feet of floor space, which will 
be divided between the iron and brass foun. 
Iries and the pattern’ shop Three electric 


cranes, four tilting crucible brass furnaces. two 

It ramming and several other molding ma- 
chines will be installed. 

The International Lead & Iron Co., Spo- 

Wash., has been recently organized and 

p'ans to develop lead and hematite iron prop- 


erties in British Columbia. It is atso proposed 


to build a 


Power 


o establish blast furnaces and pipe 


to 


foundry wheel 
hyd 


independently 


and car is 


plant. 


derived from a ro-electric plant, which 


s being established on a site 
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established 


near the company’s operations. 
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will 
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pleted, 


foundry 





700 
This was recently raised to 
tons, which was found insufficient, so a further 


merly the capacity of this plant was tons 


a month. 1,200 


extension became necessary. New machinery 
is being added to the equipment of the plant 
and extensive repairs are being made to the 
buildings. 

The Chandler & Price Co., Cleveland. man 
ufacturer of printing machinery, nas let the 
contract for a large foundry addition to its 
plant. The building will be of structural stee 
brick and concrete construction, with concreté 
foors and will contain four stories and bass 
ment. It will be triangular in shape, 50 x 
162 x 200 feet. The first floor will be used for 
storage; the second floor for the core room 
and cleaning room, and the third floor wi 
contain the molding room. The equipment 
will include several molding machines, a jib 
crane, two 10-ton cranes, coal, ash and sand 
conveying machinery, and an elevator 

Among the Brass Foundries. 

The Fulton Co., Knoxville, Tenn., will erect 

a brass foundry for the production of castings 


for steam specialties. 


F. H. Fulton. 1108 South Lafayette street, 
South Bend, Ind., contemplates the erection 
of a brass foundry addition, 50 x 90 feet. 

The Hawley Down Draft Furnace Co., Ch 
cago Ill., has moved its general offices from 
the People’s Gas Building to its new factory 
at 736 West Monroe street. 

The O. J. Warman Aluminum Foundry & 
Machine Co., Madisonville, O., has been 
corporated with a capital stock of $15,000, by 
O. J. Warman, Roy Warman, R. E. Mor 
rison, Charles A. Nagel Jr. and S. Ross Jr. 

The Elias Puterman Co., New York, has 


been incorporated with a capital of $18,000 to 
{ articles of brass and other metals 
The 


Samuel 


manu:acture 


and alloys. incorporators are Elias 


and others 
Works, 
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feet, 
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30 
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Whiting Electric Traveling Cranes 


AND CRANES OF ALL TYPES FOR ALL PURPOSES 


— we 








Electric Travelers and Jib Cranes for General Electric Co., Pittsfield, Mass. t 


Complete Equipment for Foundries 
FOR ALL CLASSES OF CASTINGS: 
Grey Iron, Brass, Car Wheel, Pipe, Steel and Malleable 


Layouts Furnished - Equipment Installed 


Plants Turned Over to Owner Ready to Operate 








MANUFACTURERS 
ENGINEERS 


AND 


DESIGNERS 











WHITING FOUNDRY EQUIPMENT CO. 
HARVEY, ILL. (Chicago Suburb) 


SEND FOR CATALOGS 





SEE OTHER ADV. PAGE 50 
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